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Abstract: Both the chemical and physical properties of water's environment play an essential role in 

determining the aquatic biota's quantitative and qualitative composition. Evaluating the abundant 

resources and healthiness of a water body requires an awareness of these features. The primary objective 

of the current study was to investigate the variability of several chemical as well as physical water 

parameters at Angoori Barrage located in Datia district of the Madhya Pradesh region. The mean range 

of chosen water characteristics, such as temperature, pH, EC, DO, BOD, 

TH, TA, COD, chlorides, water transparency, water turbidity, nitrates, phosphate etc were routinely 

examined between October 2020 and September 2022, a period of two years. According to the results, 

the water body is not acceptable for direct drinking due to the manmade pollution that comes from the 

surrounding region of catchment. Still, it can be used appropriately for the irrigation of crops as well as 

for fishing purpose. 
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I. INTRODUCTION 

The Angoori Barrage is a prominent source of water situated in the Madhya Pradesh region of India's district Datia. The 

beginning of the constructive work of this barrage was undertaken in 1992–93 over the Angoori River, which was a 

tributary of the Pahuj River. The year 2004 marked the completion of this water body. Jhansi city is almost 25 

kilometers away from this barrage. The J.B.I.C. Japan financing assistance was used to build this barrage. Angoori 

barrage is a project of Rajghat reservoir of Lalitpur which is a joint project of both Uttar Pradesh and Madhya Pradesh 

state Government. In addition to being used for composite fish culture, this barrage has supplied water for irrigation 

purposes for the local area. 

 

II. MATERIAL AND METHODS 

Collection of water samples and their analysis:  Sampling stations namely Gangwari and Pahadi Lamacha were chosen 

for the current research work. During a typical two-year period of time, from October 2020 to September 2022, the 

water samples were collected monthly during the morning hours of the day. All of the water samples were taken and 

placed in sterile containers made of plastic with an airtight lid. Dynamic water characteristics, such as pH, TDS, 

temperature, water clarity, and electrical conductivity, were determined at the sample stations; the remaining 

parameters were investigated at the research center laboratory of Bipin Bihari College in Jhansi. Following the usual 

procedures advised by APHA (1998), Adoni (1985), Trivedy and Goel (1986), were used  for analyzing the collected 

water samples. 

 

III. RESULT AND DISCUSSION 

Tables 1-8 provide an overview of the various water parameters results for the present study. 

Water pH: The water pH was observed between 7.4±0.1 to 7.7±0.3. The lowest recorded value occurred in the winter, 

and the highest during the summer. Temperature, EC, TDS, TA, TH, BOD, COD, phosphates, and nitrates all exhibit 

positive correlations with water pH, whereas the dissolved oxygen level and water transparency exhibit negative 
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correlations with it. The total amount of carbonates, bicarbonates, and carbon dioxide in the water body may be the 

cause of both the elevated and decreased variation levels in water pH that occur in different seasons. The studies by 

Kaur H. Dhillon et al. (1997) and Solanki et al. (2005) additionally documented this type of pattern. Sakhare and Joshi 

(2002) also noted that an increased amount of evaporation would be the reason for the summer's alkaline pH level. 

Water Temperature: The water temperature was observed from 23.9±4.4°C to 24.8±4.2°C The lowest recorded value 

occurred in the winter and the highest during the summer. According to a Pearson correlation analysis, water 

temperature was shown to be negatively connected with the DO level of the water body and favorably correlated with 

the pH, EC, TDS, TA, TH, BOD, and COD parameters. In addition to seasonal variations, meteorological conditions 

can also be the cause of water temperature fluctuations. The works of Ghude and Halwe (2018), Jamdade and Gawande 

(2017), and Sharma et al. (2011) also noted our findings 

Water Transparency: The water transparency was observed from 109±26.1cm to 115±23.7cm. It reached its lowest 

point in July, during the wet season, and reached its highest point in February, during the cold season. The water 

transparency is positively connected with the (DO) and negatively correlated with the water parameters, turbidity, EC, 

TDS, BOD, and COD. 

Water Turbidity: The water turbidity was recorded 9.6±5.7 NTU to 11.3±5.6 NTU. Due to different types of silt, clay, 

and unwanted soil erosion particles suspended in the water body, it was observed at its lowest point during the colder 

months and at its highest point during the period of rainfall in July. The majority of the chosen water parameters and the 

water turbidity had positive correlations; DO and the water turbidity had negative correlations. In Sion Lake, 

Nirbhavane and Khobragade's (2017) assessment study also found a similar type of effect on water turbidity. 

Total Dissolved Solids (TDS): The TDS was observed 128±18.2 mg/l to 140±22.9 mg/l. The parameters of EC, 

temperature, pH, BOD, COD, TA, TH, and chlorides showed a positive correlation with TDS. It was found to be lowest 

in January during the colder seasons and at its highest in the course of the summer as a result of an upsurge in the rate at 

which fertilizers, waste products, and organic waste mixed with sewage from nearby communities. 

Electric Conductivity (EC): The range of EC was observed between 254±31.5 to 285±42.9 µm/cm. Temperature, total 

dissolved solids, pH, BOD, and COD all significantly demonstrate a positive correlation with EC, whilst DO and water 

transparency show a negative correlation. EC of the water body was greatly influenced by its temperature.. It was 

measured at the lowest level during the colder months of the year due to low ion dissociation and at highest level during 

the warmer months in May due to the increased dissolution of ionic concentrations of various home waste effluents and 

water from farming mixing in the Barrage catchment region. Yogendra and Puttaiah [2008] recorded the highest levels 

of EC in urban water bodies in Karnataka during the summer season, similarly did Kumar et al. [2018] in various lakes 

in Haryana. 

Dissolved Oxygen (DO):  The DO level in the research area was observed from 6.1±1.1mg/l to 6.7±1.1 mg/l. Water 

transparency and dissolved oxygen had a positive correlation, while temperature, BOD, COD, nitrates, and phosphates 

had a negative correlation with it. It was observed at its lowest point in May during the warmer months because of high 

air temperatures and enhanced organism metabolic rates, and at its highest point in the colder months because of low 

atmospheric temperatures accompanied by elevated aquatic plant photosynthesis. The research work of Desai (2014), 

Kini et al. (2016), Krishna and Kumar (2017), Tichkule and Bakare (2017), Ghude and Halwe (2018), and others 

supports our conclusions. 

Total Alkalinity (TA): The TA range was observed 142±19.1 mg/l to 144±18.4 mg/l. The correlation that existed 

between temperature, hardness, EC, BOD, COD, nitrates, and phosphates and total alkalinity was positive. It was 

recorded at its lowest point in the coldest month and at its highest point in June of summer time. The dissolving of land 

salts and the release of carbon dioxide from the breakdown of waste products could be the cause of the change in TA. 

Similar findings were additionally identified by Tewari and Mittal (2020) in the Sahastradhara water body and Kumar 

et al. (2016) in the Yamuna riverbed. 

Total Hardness (TH): The TH range of the research area was observed 121±22.8 mg/l to 136±29.3 mg/l. The 

temperature, alkalinity, EC, nitrates, and phosphates all exhibited positive correlations with total hardness. Because of 

sedimentary materials, waste products, detergent and soap use for bathing and laundry, and extensive human activity, it 

was found to be lowest in the cooler months in the January and to be at its highest in the summer in the month of June. 
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Chloride: Chloride range was observed 29.9±8.5 mg/l to 36±12.7 mg/l. The TDS, hardness, alkaline content, EC, 

temperature, BOD, COD, nitrates, and phosphates all have positive correlations with the chloride level. Due to 

leaching, municipal discharge, and residential waste discharge, it was found to be lowest during the colder months and 

highest during the summer. According to Bhatnagar and Devpooja (2013) an elevated temperatures, a faster rate of 

evaporation, and a reduced amount of water level as well as sewage mixing have all been linked to increased chloride 

concentrations in the summer,  

Biological Oxygen Demand (BOD): The range of BOD level was observed 3.5±1.4 mg/l to 4.4±1.5 mg/l. Water 

temperature, TDS, alkalinity, hardness, EC, COD, nitrates, and phosphates are all significantly positively associated 

with the BOD content; in contrast, transparency and DO level are negatively correlated with it. High BOD levels in the 

warmer months could be attributed to the elevated rate of organic decomposition as well as the presence of sewage in 

the water body. It was recorded minimal during the colder months and highest during the summertime in the month of 

May. Tichkule and Bakare (2017), Ghude and Halwe (2018), and Kumar et al (2018) all have found similar findings in 

the water body of Haryana region. 

Chemical Oxygen Demand (COD): The COD range of the research area was noticed 18.7±6.4 mg/l to 22.1±8.7 mg/l . 

The COD concentration was inversely connected with water transparency and DO level, and it was lowest in the cooler 

months and highest in the summer. It also has a substantial positive correlation with pH, temperature, TDS, alkalinity, 

hardness, EC, BOD, nitrates, and phosphates. Similar findings were also reported by Berman et al. (2015) in 

the wetlands and Garg et al. (2010) in Datia's Ramsagar Reservoir. 

Nitrate: Nitrate level of the research area was noticed 0.88±0.4 mg/l to 1.1±0.5 mg/l. Water temperature, chloride, 

TDS, alkalinity, hardness, EC, BOD, COD, and phosphates are all favorably correlated with nitrates; on the other hand, 

transparency and DO level are inversely correlated, with minimal levels occurring in the winter and highest levels in the 

summer. The oxidation of untreated household waste and nitrogenous organic materials present in water bodies is 

accelerated by the seasonal variation of nitrate concentration, which reaches its maximum in summer due to high water 

temperature and decreases in winter due to low water temperature and slow decomposition of water's nitrogenous 

organic matter. Our results are corroborated by workers Mahananda et al. (2010) in the Bargarh district, Bhalla and 

Waykar (2013), and Ghude and Halwe (2018). 

Phosphate: The phosphate level of the selected water body was observed 0.9±0.4 mg/l to 1.0±0.5 mg/l. Phosphate had 

a negative correlation with DO and water transparency and a positive correlation with pH, TDS, temperature, chloride, 

alkalinity, hardness, EC, BOD, and COD. The winter months experienced the lowest observed values, and the summer 

months showed the greatest spikes. The usage of fertilizers made from chemicals on agricultural land and waste 

effluents that released out from the surrounding catchment region may be the primary variable that produces phosphate 

in the research area.  The same conclusions about a negative association between phosphate content and water 

transparency and DO were additionally found in studies by Qureshimatva et al. (2015) in Sarkhej Roza Lake and Bera 

et al. (2014) in Kangsabati Reservoir. 

 

IV. CONCLUSION 

The Angoori Brrage was found to be entirely alkaline by the physical and chemical examination of water samples 

collected for the current study. This finding is encouraging for the agricultural and fishery sectors. The majority of the 

chosen parameters were within acceptable bounds, but the amount of dissolved oxygen and the amount of 

anthropogenic activity are concerningly high. As a result, in order to improve the water's compatibility for human 

consumption, aquatic education campaigns must be managed and carried out by the locals who live near the affected 

area, and those who are accountable must also regularly test the water's parameters at the regional level. 
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