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ABSTRACT

[bookmark: _GoBack]The alarming state of enviromental management and improper waste management pose threat to lives, invariably the topography and geological formation of the study area is prone to erosion, therefore contaminant can easily get to groundwater or the surface water. These concern have compelled this study to analyze and appraise the Physico-chemical properties or characteristics of Urasi river to ensure sustainable quality water and health management. The results revealed that the Physico-chemical data depict over all air temperature of 29.0±1.3oC, highest mean value of 29.4±1.2 (range 27.0-31.0) oC occurred in station B followed by station C 29.1±1.8 (range 25.5±31.0) oC. Water Temperature varied across the months as mean value of 30.17±1.17oC (range 28.0-31.0oC), was record in March. 26.17±1.330C range (24.0-28.0) and 26.03±2.170C (21.0-28.0) record in July and September respectively as the June value of 26.33±1.030C. Biochemical oxygen raised across the months in value of 11.27±0.1 range (11.2-11.3) mg/L obtained in April, it decreased gradually from July 10.3±0.1 range (10.3-10.6) mg/L. it then increased from October 11.07±0.1 range (11.2-11.3) mg/L. And decreased from January 9.67±0.1 range (9.6-9.7) mg/L to March 10.47±0.1 range (10.4-10.5) mg/L and peaked in June 15.27±1.0 range (14.2-16.5). Alkalinity mean values varies from station A to station B, 9.0±0.9 (range 8.3-10.6) mg/l station A 8.6±1.7mg/l (range 5.3-11.0) mg/l station B and decreases in station C on the range of 7.7±1.9 mg/l (range 4.0-10.0) mg/l. Water quality parameters was significantly (P<0.05) deteriorated and water temperature increased while alkalinity and hardness decrease in the study.The higher wet season variability in conductivity, pH, dissolved, and Oxygen, was due to extrinsic factors such as rainfall and wind. The higher dry season variability in most of the water quality characteristics of Urasi river may be attributed to the influence of intrinsic factors such as depth and current. 
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1. INTRODUCTION
Water is a vital commodity, both to sustain life and for the global economy. However, the quality of global water has rapidly Water quality assessment refers to the methods/techniques used to determine the suitability of water for different uses according to its physical, chemical and organoleptic (e.g., taste) properties, (Onyenweife, Omezi, and Nnnaemena (2024)). Assessing water quality for different water purposes, such as domestic use, irrigation, conservation and industrial usage, are an important strategy for food safety and human health. Suitability of water for various uses depends on type and concentration of dissolved minerals present. (Onyenweife, Omezi, and Nnnaemena (2024)). Surface water quality indexes have been developed and introduced worldwide by researchers with various applications of the Nation Sanitation Foundation Water Quality Index (NSFWQI) (Carroll et al.,   2006), the Water Quality Index (WQI), the Comprehensive Pollution Index (CPI), the Organic Pollution Index (OPI), the Trace Metal Pollution Index (TPI) the Eutrophication Index (EI) based on the database of water monitoring parameters. In Nigeria, research on water quality assessment mostly focuses on comparing the concentration of pollutant to the national surface water quality standard. The WQI has been used for 10 years however, a combination of WQI with other water pollution indices was not applied widely for water quality assessment research. According (Ifesinachi and Chikwado 2023) there is a very low risk of infection to those who usually use boiled water for drinking.

1.1	 Classification of water
Based on its source, water can be divided into ground water and surface water (Nwosu and Ibemenuga, 2016). Both types of water can be exposed to contamination risks from agricultural, industrial, and domestic activities, which may include many types of pollutants such as heavy metals, pesticides, fertilizers, hazardous chemicals, and oils (Ibemenuga, 2016). According to (Onyenweife, Omezi, and Nnnaemena, 2024) the degree and type of mineralization of ground and surface water determines its suitability for municipal, industrial, irrigation and other uses.
Water quality can be classified into four types—potable water, palatable water, contaminated (polluted) water, and infected water (Chatterjee, 2010). The most common scientific definitions of these types of water quality are as follows:
1. Potable water: It is safe to drink, pleasant to taste, and usable for domestic purposes
2. Palatable water: It is esthetically pleasing; it considers the presence of chemicals that do not cause a threat to human health.
3. Contaminated (polluted) water: It is that water containing unwanted physical, chemical, biological, or radiological substances, and according to Ibemenuga (2016) it is unfit for drinking or domestic use.
4. Infected water: It is contaminated with pathogenic organism.
1.2	 Physical Parameter of Water Quality
It is essential to monitor the physical aspects of water quality to determine if the water is polluted or not. Physical characteristics can be determined by:
i. Colour – pure water is colourless; coloured water can indicate pollution. Colour can also show organic substances. The maximum acceptable level for the color of drinking water is 15 TCU (True colour unit).
ii. Turbidity – pure water is clear and does not absorb light. If turbidity appears in the water, it may indicate water pollution.
iii. Taste and odour – pure water is always tasteless and odourless. If any type of taste and smell is present, it may indicate water pollution (Ibemenuga and Nwosu, 2017).
iv. Temperature – the temperature is not directly used to evaluate whether water is drinkable or not. However, in natural water systems like lakes and rivers, the temperature is a significant physical factor that determines water quality
v. Solids – If water is filtered to remove suspended solids, the remaining solid in the water indicates the total dissolved solids. If the dissolved solids in the water exceed 300 mg/l, it adversely affects living organisms as well as industrial products (Monre, 2015).
1.3	 Chemical properties of water
Chemical properties of water involve assessing parameters such as pH and dissolved oxygen:
i. pH – pH of water is measured between 0 and 14 to determine how acidic or alkaline it is. Measurement is conducted using a logarithmic scale. 
ii. Dissolved oxygen – is the level of free, non-compound oxygen present in water or other liquids. It is an essential parameter in assessing water quality because of its influence on the organisms living within a body of water (Shah, 2017).
Temperature
Temperature is an important physical and essential parameter of aquatic habitats because almost all the physical, chemical, and biological properties are controlled by temperature, (Pawar, 2012). The basis of all life functions is complicated set of biochemical reactions that are influenced by physical factors such as temperature. The temperature was basically important for its. Effects on the chemical and biological activities of organisms in water (Ogueji, 2016). The water temperature varies throughout the year with seasonal changes in air temperature, day length, and solar radiations, (Pawelek, 2015). Bright sunlight and temperature help in production of green algae. Temperature influences determination of other factors like pH, conductivity, dissolved gases and various forms of alkalinity (Bojarazu, 2016). Temperatures of water were generally higher than air temperature in the afternoon hours except for few months (January to March), air and surface water temperatures were almost uniform in the month of October/November but most peculiarly in the morning hours and monthly variations of water temperatures of surface and bottom (Ibrahim, 2016). The water temperature varied from winter to monsoon (June-August), higher water temperatures were recorded in lentic part of Bhagirathi and Bhilangana respectively compare to lotic portion. Water temperature of the lacustrine portion was significantly different from that of lotic and changes in physico-chemical features and Plankton.  Ibrahim et al. (2016) reported that the low water temperature of Kontagora reservoir during the dry season could be as a result of seasonal changes in air temperature which could be associated with the cool dry Northeast trend winds. The air and water temperature readings indicated an increase from January to March in Makwaye Reservoir (Yemi et al., 2016). 
1.4	 Electrical conductivity
Conductivity of natural water is a measure of its ability to conduct an electric current. According to Olusanya (2002), waters with very high conductivity are potable. Conductivity of most fresh water generally is lower during the rainy seasons than dry season (Adaka et al., 2014). It is due to a dilution by rain and less evaporation during the rainy season, especially in lakes with short retention time (Agbugui, 2019). This also conform with the reports of Yemi and Bankole (2016) which stated that increase in water conductivity could result from low precipitation, higher atmospheric temperatures resulting in higher evapo-transpiration rates and higher total ionic concentration, and saline intrusions from underground sources. Specific conductivity can be utilized as a rapid measurement of dissolved solids and it is useful in monitoring waste in Rviers and conducting field in water quality studies. The level of conductivity in water gives a good indication of the amount of substances dissolved in it, such as phosphate, nitrate and nitrites. Different ions vary in their ability to conduct the electricity (Kwem et al., 2016). Conductivity can influence composition, abundance and distribution of biotic organisms (Ayinla, 2003). Generally conductivity of the natural water is directly proportional to the concentration of ions. Distilled water has a conductivity of about l Pmhos/cm, while natural water normally has conductivity of 20-1500 Pmhos/cm the conductivity of solutions depends upon the quantity of dissolved salts present (Jamu, 2003). Fazio October and Dry season from November to March. It has annual rainfall of 200 mm and average temperature of 27 °C approximately.
1.5	 Alkalinity
The alkalinity of water is its acid-neutralizing capacity comprised of the total of all titratable bases . The measurement of alkalinity of water is necessary to determine the amount of lime and soda needed for water softening (e.g., for corrosion control in conditioning the boiler feed water) (WHO 2016). Alkalinity of water is mainly caused by the presence of hydroxide ions (OH−), bicarbonate ions (HCO3−), and carbonate ions (CO32−), or a mixture of two of these ions in water. As stated in the following equation, the possibility of OH− and HCO3− ions together are not possible because they react together to produce CO32− ions: (Tomar, 2019).
Alkalinity is determined by titration with a standard acid solution (H2SO4 of 0.02 N) using selective indicators (methyl orange or phenolphthalein) (Alley, 2017).
The high levels of either acidity or alkalinity in water may be an indication of industrial or chemical pollution (Monre, 2015). Alkalinity or acidity can also occur from natural sources such as volcanoes. The acidity and alkalinity in natural waters provide a buffering action that protects fish and other aquatic organisms from sudden changes in pH (Vadde, 2018). For instance, if an acidic chemical has somehow contaminated a lake that had natural alkalinity, a neutralization reaction occurs between the acid and alkaline substances; the pH of the lake water remains unchanged. For the protection of aquatic life, the buffering capacity should be at least 20 mg/l as calcium carbonate (Carroll et al., 2006).
1.6	 Dissolved oxygen
Dissolved oxygen is an essential chemical ion needed for energy metabolism of aquatic organisms. It also provides information about the biological and biochemical processes in water. Dissolved oxygen (DO) is of primary importance in natural water because most organisms other than anaerobic microbes- diminish rapidly when oxygen levels in water decreases, of all dissolved gases; oxygen plays the most important role in determining the potential biological quality of water. Dissolved oxygen level of 5 mg/l or greater will support healthy growth of most fishes (Morhit, 2014). Absence of oxygen in water permits anaerobic decay of organic matter and production of toxic materials and gases such as hydrogen sulphide. Natural eutrophication of the lake is strongly influenced by anaerobic conditions at the bottom (Mouhir et al., 2014). Dissolved oxygen supply in water mainly comes from atmospheric diffusion and photosynthetic activity of plants. The quantity of dissolved salts and temperature greatly affects the ability of water to hold oxygen (Shemkar, 2012). Photosynthetic activity and reduced turbidity enhanced dissolved oxygen concentrations, (Udoh et al., (2014).
1.7	Biochemical oxygen demand (BOD)
Biological Oxygen Demand (BOD) is the amount of oxygen required to biologically breakdown a contaminant, (Carpenter et al., 2006). It is often used as a measurement of pollutants in natural and waste waters and to assess the strength of waste, such as sewage and industrial effluent (Carroll et al., 2006). BOD therefore is an important parameter of water, indicating the health scenario of freshwater bodies (Cole, 2019). Codling et al. (2010) reported that the coefficient of biological oxygen demand variation was higher in the rainy season than dry season in Mbo River, Alcwa Ibom State. The trend of seasonality in BOD followed that of DO concentration with higher values and variability during the rainy season than in the dry season. The wet season increase in BOD values was probably due to the increased input of decomposable organic matter into the river through surface runoff. These organic matters require oxygen for their biodegradation.

1.8	pH
Water pH is considered as an important chemical parameter that determines the suitability of water for various purposes. The pH expresses the acidity or alkalinity of water, which is determined by means of hydrogen ion (H+) and the hydroxyl ion (0H-) concentration in water respectively. Water of around pH 7 is considered neutral, it is of great importance to biotic communities because most of the aquatic organisms are adapted to an average pH (Surajit and Tapas, 2014). During the daylight, aquatic plants usually remove the CO2 from the water for photosynthesis quickly and so pH increases. At night, CO2 from respiration accumulates and pH declines (Cole, 2019). The high amount of organic matter brought in by rain as a result of runoff, tends to reduce dissolved oxygen through utilization of organic dehydration giving rise to a fall in pH (Dawes et al., 2006). Stanley (2011) reported that the slight acidity increase in the dry season may be due to high carbon dioxide concentration from organic decomposition. The high pH values promote the growth of phytoplankton which most often results in algal blooms. Decomposition reduced the amount of oxygen, while increasing the amount of carbon dioxide in the affected environment (Dawes, 2006).

2. STUDY AREA
Ihiala local government area is located in Anambra state southeastern parts of Nigeria. It lies within the geographical coordinate of approximately between latitude 5º47ʹ60ʺN and 5ºʹ55ʺ12N and between longitude 6º47ʹ60ʺE and 6º5ʹ80ʺE (Fig. 1). Geologically, the study area is overlaid by Agulu Nanka formation, made up of highly sediments sandstones, shales and limestone. Due to the predominant sandstone formation in the study area, the vulnerability of the study area to erosion and environmental hazard which has been unfair to resources, (Onyenweife, Omezi, and Nnnaemena, 2024). The data location is Urasi River.  




















Fig. 1: Map of Anambra State highlighting the Study Locations, Source: State Survey Anambra State (Ezeonedu, 2022).

3.	METHODOLOGY
Determination of Abiotic Parameter 
i. Temperature 
The water temperature and pH was measured in-site using “suntex temperature meter” (model JPB-607A PORTABLE).
The temperature of the water was determining with the probe of the meter inserted in the Rvier 10-15 cm below the water surface and the reading recorded in 0C (degree Celsius).
\

ii. Hydrogen Ion concentration (pH) 
The pH meter (suntex pH meter model H1-98107) was used. The pH meter was switched on 30 minutes before the test and was calibrated with buffer solution of 7.00 pH for alkalinity, 9.00 and 4.00 pH for acidity. The probe of the meter was inserted at each sample collected from the different station. The reading was taken from the display at the end of the exercise the probe of the meter was rinsed in the distilled water.
iii. Dissolved oxygen (DO) 
Dissolved oxygen (DO) was measured with DO meter (JPB-607A PORTABLE DO ANALYZER). The DO meter was put ON and allowed to stabilize for 15 minutes and calibration was done following manufacturers procedure by inserting the probe in 5% sodium sulphate solution. The probe was inserted at each samples collected from different stations of Urasi Rvier 10-15cm below the water surface.
iv. Conductivity  
The conductivity of water sample, which is inverse or resistivity (R) was determined from the voltage and current values according to ohm’s law, that is; R = . With 0.1 potassium chloride prepared, the conductivity metre was calibrated to 14.12 mhos using the standard 0.1m potassium chloride by adjusting the calibration krob. The probe of the metre was inserted in the water at each water sample from each station of the river and the reading were recorded on micro Siemens (ms/sm).
v. Biochemical Oxygen Demand (BOD)
The biochemical oxygen demand (BOD) of the water was determined using DO meter calibrated in 5% sodium sulphate solution. The probe was inserted into the water samples from each stations of the Rvier and the reading were taken and recorded in mg/l. the water sample was then incubated in a 250ml winkle’s bottle for 5 days at 20%. On the fifth day, the probe of the DO meter was inserted agan and the value was recorded as DOs.

4. RESULTS & DISCUSSION 

4.1 Physico-chemical Characteristics of Urasi River

i. Air Temperature
The highest mean value of 30.83 ± 0.4 oC occurred in December followed by March 30.35 ± 1.1oC (range 29.0 - 31.0) and followed by January 30.33 ± 0.5oC range (30.0 - 31.0), the 1east mean value of 27.08±1.24oC obtained in July which was significantly different (P>0.05) from the values of November, December, January, March and May which was not significantly different (P>0.05) from the value of all other months. 

ii. Water Temperature
Water Temperature varied across the months. The maximum mean value of 30.17±1.17oC (range 28.0-31.0oC), was record in March. This value significantly differed (P<0.05) from the mean of 26.17±1.330C range (24.0-28.0) and 26.03±2.170C (21.0-28.0) record in July and September respectively as the June value of 26.33±1.030C. however these values did not differ significantly (P>0.05) from each other and the value of all other month 

iii. Hydrogen - ion concentration (pH)
pH raised across the months (Table 1). The men value of August (5.87±0.34) ranged (5.6-6.3) to October (5.50±.78) range (20.0-28.0) it then increased from November (5.67±0.21) range (26.0-31.0) to January (6.10±0.36). However, it decreased again from February 5.83±0.36 to April 5.97±0.90 however, it increases in May (6.33±0.67) and peaked in June (6.50±0.05) these values were not significantly different (P>0.05) from each other.

iv. Dissolve oxygen
Dissolve oxygen varied across the months. The highest mean value of 8.25±1.63 (range 6.1-9.4) was recorded in June. This value significantly differed P<0.05 from the mean value 4.62±0.4 (range 4.0-5.0) and 4.57±0.9 (range 3.4-5.0) recorded in February and March responsibility. However, the value does not differ significantly (P>0.05) from each other and the value of other months.  

i. Alkalinity (mg/l)
The highest mean value of 10.00±0.8 (range 8.0-11.0) occurred in January followed by November 9.40±1.0 range (8.0-10.0) and followed by June 9.27±1.7 range (7.0-10.7). The least mean value of 5.88±1.9 range (40.53) obtained in July which was significantly different P<0.05 from the value of November, December, January, February, April, May and June which was not significantly different (P>0.05) from each other value of all other months.

ii. Electrical conductivity (μs/cm)
Electrical conductivity varied across the months. The highest means value occurred in August 18.33±0.1 range (18.2-18.4) ms/cm followed by June, range 18.08±2.1 (15.0-20-0) ms/cm. This values were not significantly different (P>0.05) from the value obtained from all the months except the least value occurred in October 13.40±2.9 range (11.0-17.2) which varied significantly from all other months (P<0.05).

iii. Biochemical oxygen (mg/l)
Biochemical oxygen raised across the months. The means value of 11.27±0.1 range (11.2-11.3) mg/L obtained in April, it decreased gradually from July 10.3±0.1 range (10.3-10.6) mg/L. it then increased from October 11.07±0.1 range (11.2-11.3) mg/L. However, it decreased again from January 9.67±0.1 range (9.6-9.7) mg/L to March 10.47±0.1 range (10.4-10.5) mg/L and peaked in June 15.27±1.0 range (14.2-16.5) these value was not significantly different (P>0.05).
The results of physico-chemical Characteristics of Urasi River in relation to months is presented in Table 1.
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Table 1: Comparative Analysis of Physico-chemical Parameters in Relation to Months
	Months
	
	Parameters

	
	Air Temperature (°C)
	Water Temperature (°C)
	PH
	Dissolved Oxygen (mg/L)
	Alkalinity (mg/L)
	Conductivity (μS/cm)
	Biochemical Oxygen (mg/L)

	July
	27.08±1.242e
(25.5-28.5)
	26.17±1.329b
(24.0-280)
	6.48±0.337a
(6.1-6.8)
	6.05±2.5dcba
(3.0-9.1)
	5.88±1.9c
(4.0-5.3)
	15.90±2.4a
(13.0-18.4)
	10.43±0.1fe
(10.3-10.6)

	August
	27.68±1.206edc
(27.0-29.0)
	27.18±0.776ab
(26.0-28.0)
	5.87±0.339a
(5.6-6.3)
	4.80±1.0dc
(4.0-6.2)
	7.10±1.6cb
(5.0-8.3)
	18.33±0.1a
(18.2-18.4)
	10.53±0.1fed
(10.5-10.6)

	September
	27.33±0.516ed
(27.0-28.0)
	26.03±2.616b
(21.0-28.0)
	5.83±0.981a
(5.2-7.1)
	4.80±1.0dc
(4.0-6.2)
	7.47±0.9cb
(6.4-84)
	17.20±1.5a
(16.2-19.2)
	10.60±0.1fedc
(10.5-10.7)

	October
	28.48±0.752edcb
(27.0-29.0)
	27.00±3.464ab
(20.0-28.0)
	5.50±0.775a
(5.0-6.5)
	5.07±0.8cb
(4.5-6.2)
	8.10±0.9cba
(7.2-9.2)
	13.40±2.9a
(11.0-17.2)
	11.07±0.1dbc
(11.0-11.1)

	November
	29.17±1.169dcba
(28.0-310)
	27.83±2.317ab
(26.0-31.0)
	5.67±0.683a
(5.0-6.5)
	7.43±1.4cba
(6.0-9.2)
	9.40±1.0ba
(8.0-10.0)
	16.03±3.0a
(12.1-21.0)
	10.77±0.1edcb
(10.7-10.8)

	December
	30.83±0.408a
(30.0-31.0)
	27.50±1.049ab
(26.0-29.0)
	5.97±0.207a
(5.7-6.1)
	7.58±2.3ba
(4.5-9.2)
	9.18±1.6ba
(7.1-10.6)
	17.17±3.6a
(12.5-20.0)
	11.27±0.1b
(11.2-11.3)

	January
	30.33±0.516ba
(30.0-31.0)
	28.17±1.329ab
(26.0-29.0)
	6.10±0.358a
(5.7-6.1)
	5.52±0.8dcb
(4.0-6.2)
	10.0±0.8a
(9.0-11.0)
	17.50±4.2a
(12.0-21.0)
	9.67±0.1g
(9.6-9.7)

	February
	28.17±0.753edc
(27.0-29.0)
	29.00±1.265ab
(27.0-30.0)
	5.83±0.516a
(5.5-6.5)
	4.62±0.4d
(4.0-5.0)
	8.57±0.4ba
(8.2-9.0)
	17.90±3.6a
(13.2-21.0)
	10.10±0.1gf
(10.0-10.2)

	March
	30.35±1.007ba
(29.0-31.0)
	30.17±1.169a
(28.0-31.0)
	5.50±0.775a
(5.0-6.5)
	4.57±0.9d
(3.4-5.2)
	8.05±0.9cba
(7.0-9.2)
	17.03±2.8a
(14.2-21.0)
	10.47±0.1fed
(10.4-10.5)

	April
	29.00±1.673edcba
(27.0-31.0)
	28.00±0.894ab
(27.0-29.0)
	5.97±0.896a
(5.2-7.1)
	5.80±0.5dcba
(5.0-6.2)
	8.62±0.4ba
(8.3-9.2)
	16.10±3.2a
(12.0-19.2)
	11.27±0.1b
(11.2-11.3)

	May
	29.52±1.372cba
(28.0-31.0)
	27.33±1.633ab
(25.0-29.0)
	6.33±0.671a
(5.6-7.1)
	5.60±0.4dcba
(5.1-6.2)
	9.17±0.6ba
(8.5-10.0)
	16.80±2.1a
(14.0-18.2)
	11.17±0.1bc
(11.1-11.2)

	June
	28.00±0.894edc
(27.0-29.0)
	26.33±1.033b
(25.0-27.0)
	6.50±0.245a
(6.3-6.5)
	8.25±1.629a
(6.1-9.4)
	9.27±1.7ba
(7.0-10.7)
	18.08±2.3a
(15.0-20.0)
	15.27±1.0
(14.2-16.5)


Results are in mean±standard deviation of sextuplicate determination.
Means in columns with different superscripts are significantly (p<0.05) different
The results of physico-chemical Characteristics of Urasi River in relation to station is presented in Table 2.
i. Air Temperature
The overall mean air temperature of 29.0±1.3oC was recorded during the study. The highest mean value of 29.4±1.2 (range 27.0-31.0) oC occurred in station B followed by station C 29.1±1.8 (range 25.5±31.0) oC. Therefore, the mean value air temperature for station B and C was not significantly different from each other (p > 0.05).

ii. Water temperature
The mean water temperature increases from 28.6±1.3oC with a (range 26.0-31.0) in station C to 27.6±1.6 with a (range 25.0-30.0) oC in station B, it decreases in station A with the means value 27.0±1.7oC (range 24.0-30.5), therefore station A, B, C are significantly different from each other (p > 0.05).

iii. (pH) Hydrogen ion concentration
The overall means pH 5.9±0.3 was recorded during the study. The highest means value of 6.0±0.6 (range 5.0-7.1) occurred in station C, but station A and B maintain the same means value 5.9±0.7 (range 5.0-7.1). Therefore, stations A, B and C was not significantly different from each other (p > 0.05).

iv. Dissolved oxygen (mg/l)
The mean values of dissolved the oxygen was highest in station B 6.2±1.9 mg/l (range 4.0-9.4) mg/l but station A and C maintain the same value 5.7±1.9mg/l (range 4.0-9.4). Therefore, the means value for station A, B and C was not significantly different from each station (p > 0.05).

v. Alkalinity (mg/l) 
Alkalinity means values of Urasi River varies in stations, there is a study increase from station A to station B, 9.0±0.9 (range 8.3-10.6) mg/l station A 8.6±1.7mg/l (range 5.3-11.0) mg/l station B, it decreases in station C 7.7±1.9 mg/l (range 4.0-10.0) mg/l, therefore the mean values in station A and B was not significantly different from each other (p > 0.05) but station C was significantly different from station A and B (p < 0.05).

vi. Electrical conductivity (us/cm)
The means values of conductivity in Urasi River was highest in station B 18.3±2.6μs/cm (range 16.2-21.0) followed by station A 18.1±1.5us/cm (range 16.3-21.0) and was lowest in station C 13.9±2.4 (range 22.0-29.2) us/cm, therefore means value in station A and B were not significantly different from each other (p > 0.05) but station C was significantly different from station A and C (p < 0.05).

vii. Biological oxygen (mg/l)
The mean value of biological oxygen maintains a stable increase in station A and B 11.2±1.5 mg/l (range 10.0-10.5) station A, 11.0±1.4 mg/l (range 9.7-15.1) station B and C 10.9±2.1 mg/l (range 10.1-14.2). Therefore, the means value of biological oxygen in station A, B and C was not significantly different (p > 0.05) from each other.

Table 2 Results of physico-chemical Characteristics of Urasi River in relation to station	
	Parameters
	
      A
	SATTION
      B
	
       C
	


	Air temperature
	28.3 ±1.4 (27.0-31.0) a
	29 ±1.2 (27.0-31.0) a
	29.1 ±1.8 (25.5- 31.0) a
	29.0±1.3 (25.5-3.10)

	Water temperature
	27.0±1.7 (24.0-30.5) a
	27.6a±1.6 (25.0-30.0) a
	28.0 ±0.8 (20.0-31.0) a
	28.0±0.8 (20.0-31.0)

	PH
	5.9 ±0.9 (5.0-7.1) a
	5.9 ±0.7 (5.0-7.1) a
	5.9 ±0.3 (5.0-7.1) a
	5.9±0.3 (5.0-7.1)

	Dissolved oxygen
	5.7 ±1.9 (4.0-9.4) a
	6.2 ±1.9 (4.0-9.4) a
	5.9 ±0.3 (3.0-9.4) a
	5.9±0.3(3.0-9.4)

	Alkalinity(mg/L)
	9.0 ±1.5 (8.3-10.6) a
	8.6 ±1.7 (5.3-11.0) a
	8.4 ± 0.7 (4.0-10.7) a
	8.4± 0.7(4.0-10.7)

	Conductivity
	18.1 ±1.5 (16.2-21.0) a
	18.3±2.6 (16.2-21.0) a
	16.8 ±2.5 (12.0-21.0) a
	16.8±2.5(12.0-21.0)

	Biochemical oxygen
	11.1 ±1.5 (10.0-16.5) a
	11.0±1.4 (9.7-15.1) a
	11.1 ± 1.4(9.6-16.5) a
	11.1±1.4(9.6-16.5)



Results are in mean±standard deviation of sextuplicate determination.
Means in columns with different superscripts are significantly (p<0.05) different








4.2 Variation of physico-chemical characteristics of Urasi River in relation to seasons
The wet seasons (May-October) was characterized by higher water temperature (27.0±0.850C) range (24.5-29.0) increased dissolved oxygen level (6.0±0.6mg/L) range (3.0-9.4) mg/L and elevated conductivity 17.1±1.6 µ/cm range (13.0-19.2) µ/cm in contrast, the dry season (November - April) showed lower pH level 5.7±0.2 Range (5.0-6.5), reduced alkalinity 8.9±0.5 range (8.0-11.2) mg/L and decreased Biochemical Oxygen (BO) value 10.6±0.62 range (mg/L)

Table 3: Comparative Analysis of the Physiochemical parameters across the Wet and Dry Seasons for Station A in Urasi River.
	Parameters
	
          WET
	           
             DRY

	Air temperature
	28.0±0.85 (25.0-3.10) b
	29.5 ±0.330 (27.0-31.0)a

	Water temperature
	27.0 ±0.85 (24.5-29.0) b
	28.3 ±1.05 (20.0-31.0)a

	PH
	6.5 ± 0.25 (5.2-7.1)a
	5.7±0.2 (5.0-6.5) b

	Dissolved oxygen
	6.0 ±0.6 (3.0-9.4)a
	5.81 ±0.3(4.0-9.2) b

	Alkalinity(mg/L)
	7.92 ±0.92 (4.0-10.7)b
	8.9 ±0.5(8.0-11.2)a

	Conductivity
	17.1 ± 1.6 (13.0-19.11)a
	16.5 ±3.4(11.0-21.0) b

	Biochemical oxygen
	11.5 ±0.25 (10.3-16.5)a
	10.6 ±0.62 (9.7-11.3) b



Results are in mean±standard deviation of sextuplicate determination.
Means in rows with different superscripts are significantly (p<0.05) different

5. CONCLUSIONS 
In this study the result showed that there was variation in physico-chemical parameter of Urasi Rvier. The variation could be difference in the physical and geological feature of Urasi Rvier. This observation is in accordance with the work by Nwosu et al., (2017), who stated that the water chemistry of an aquatic ecosystem is dependent on the physical and geological features of it drainage basin. The result of this study showed that the water temperature means value was highest in December 2022, 31.0±0.30C range (30.0-31.00C) and lowest in June 2023, 28.0±1.00C (range 25.0-31.00C) the result of this study showed that the range of 25.83 to 28.330C. This finding conforms to the study by Ibemenuga et al., (2017) who also reported water temperature range between 250C-290C. The pH means values were highest 6.5±2.8 (range 6.1 - 6.8) in July 2022 while lowest in October 2022, and March 5.5±0.9 (5.7-6.00). 
REFERENCES

Adaka, G.S., Udoh, J.P. and Onyeukwu, D.C. (2014). Advance in Life Science and Technology, 23: 16-23. 
Akankali, J.A., Idongestis, A.S. and Akpan, P.E. (2017). Effect of Solid Mining Activities on Water Quality of Okoro Nisit Sream, Nsit Atai Local Government Area, Akwa Ibom State, Nigeria. International Journal of Development & Sustainability. Trends in Applied Science Research 2:304-311.
Alabaster, J.S. and Lloyd, R.S., (2014). Water Quality Criteria for Freshwater Fish. 2nd ed. Cambridge: Butterworths.
Alley, E.R. (2007). Water Quality Control Handbook. New York: (2nd ed.) McGraw-Hill; 23:112-123).
Bojarzuk, A. Jelonkiewicz, L. and Lenart-Boron, A. (2018). Environmental Science and pollution Research, 25: 10102-10114.
Carpenter, S.R., Stanley, E. H. and Vander Z. M. (2011). State of the World's Freshwater Ecosystems: Physical, Chemical, and Biological Changes. Annual Review of Environment and Resources. 36 (1): 75–99. 
Carroll, S. P., Dawes, L., Hargreaves, M. and Goonetilleke, A. (2006). Water Quality Profile of an Urbanising Catchment – Ningi Creek Catchment. Technical Report. School of Urban Development, Queensland University of Technology 23(3)234-254
Chapman, D. (2006). Water quality assessment: A guide to the used of biota, sediments and water in environment monitoring (2nd edition) London and New York: Taylor and Francis. 12(2): 321-351
Chatterjee, A. (2010). Water Supply Waste Disposal and Environmental Pollution Engineering (Including Odour, Noise and Air Pollution and its Control). (7th ed). Khanna Publishers; Delhi 10(4) 451-542
Clair, N. S., Perry, L. M. and Gene, F. P. (2003). Chemistry for Environmental Engineering and Science (5th edition). New York: Mc Graw-Hill 4 (1) 111-119.
Cole, S., Codling, I., Parr, W., Zabel, T., Nature, E. and Heritage, S.N. (2019). Guidelines for Managing Water Quality Impacts within UK European Marine Sites : Mc Graw-Hill 12(2) 1011-1111.
Davis, M.L. (2010). Water and Wastewater Engineering—Design Principles and Practice. McGraw-Hill, New York. 10(4) 451-542
Dojlido, J. and Best, G.A. (2013). Chemistry of Water and Water Pollution. Chichester: Ellis Horwood Limited; 11:1946-1952
Ezeomedu, O. (2022). Map Surveyor. Chukwuemeka Odumegwu Ojukwu University. Environmental Department. 
Gleick, Peter; (2006). Stephen H. Schneider (ed.). Encyclopedia of Climate and Weather. Oxford University Press. 2:132-143
Gray, N.F. (2017). Drinking Water Quality: Problems and Solutions. 2nd ed. Cambridge University Press. Cambridge. 12:234-432
Hammer, M.J. (2011). Water and Wastewater Technology. 7th ed. Upper Saddle River: Pearson education; 2:543-563
Ibrahim, B.U. and Ogueji, E.O. (2016). Assessment to water quality parameter of Lapai Agaie reservoir Niger state. Proceeding of the 31st  annual conference of FISON, 31st October – 4th November 2016. Pp 227-231.
Ifesinachi and Chikwado (2023), Asian J. Geo. Res., vol. 6, no. 3, pp. 1-8
Imobe, T. O. (2011). Diversity and seasonal variation of zooplankton in Okhuo River, a Tropical Forest River in Edo State, Nigeria 10:1946-1952
Jamu,D.M and Ayila, J.O. (2003). Potential for the Development of Agriculture in Africa. NAGA, 26(3): 9-13.
Kather, B.S., Chitra, J. and Malini, E. (2015). Studies on plankton diversity and water quality of Ambattar Lake, Tamil Nadu. International Journal of Pure and Applied Zoology; 3(1): 31-36.
Koba, K. I. (2002). Vertical distribution of rotifer in Ikpoba Resevoir in southern Nigeria. Tropical Freshwater Biology, 11:69-87.
Lenore, S. C., Arnold, E.G. and Andrew, D. (2011). Standard methods for examination of water and waste water (20th edition). Waslington, D.C: Amarican Public Health Association. ISBN 0-87553-235-7.
  Liu, J.; and Cao, W. (2002). Fish resources in the Yangtze basin and the strategy for their conservation. Resources and environment in the Yangtze Valley, 1: 17–23. 
Mara, D. and Horan, N.J. (2013). Handbook of Water and Wastewater Microbiology. London: Elsevier; 
Mbajiogo, O. (2017). Physico-Chemical Parameter in Urasi Rvier. University of Nigeria Nsuka; Agricultural Economy. 2:32-41.
Mekonnen,  M. and Hoekstra,  Y. (2016). Four billion people facing severe water scarcity. Science Water Stress Advances. 2 (2): e1500323. Bibcode:2016SciA....2E0323M. doi:10.1126/sciadv.1500323. ISSN 2375-2548. PMC 4758739. PMID 26933676. 
MONRE (2015). National Technical Standard on Surface Water Quality (QCVN08-MT:2015/BTNMT).
Morhit, M.E. and Mouhir, L. (2014). Study of Physco-parameter. Environmental System Research, 3:17. http//www.envrionmentasystemresearch.com/content/3/1/17.
Onyenweife, G. I., Omezi, I., Nnnaemena, U. G. (2024). Assessment of Water Quality for Sustainability and Health Management in Parts of Aguata, Anambra State, Southeastern Nigeria, Using Physiochemical Analysis. Petro Chem Indus Intern, 7(2), 01-08.

Pawar, S.B. and and shemkar, V.S. (2012). Study on the Physcio-chemical parameter of reservoir at Dhanagoan district Osmabad  (M.S), India. Journal of Experimental Science, 3(5): 51-54.
Pawelek, J. (2015). Water management in poland in view of water supply and sewage disposal infrastructural development. Infrastructine Ecol. Rural Areas, 2(2): 367-379. (in polish)
Peter G., Heather  C. and   David, K (2006). The world's water, 2006–2007: the biennial report on freshwater resources. Island Press. 29–31.
  Pringle, R.M. (2005). The Origins of the Nile Perch in Lake Victoria. BioScience. 55 (9): 780. 
Rijsberman, F. R. (2006). Water scarcity: Fact or fiction?. Agricultural Water Management. 80 (1–3): 5–22. 
Spellman, F.R. (2013). Handbook of Water and Wastewater Treatment Plant Operations. 3rd ed. Boca Raton: CRC Press; 23:234-432
Spellman, F.R. (2017). The Drinking Water Handbook. 3rd ed. Boca Raton: CRC Press; 2:111-123.
Tomar M. (2019). Quality Assessment of Water and Wastewater. Boca Raton: CRC Press;11:23-42.
Vadde, K. K., Jianjun, W., Long, C., Tianma, Y., Alan, J. and Raju S. (2018) Assessment of water quality and identification of pollution rick locations in Tiaoxi river (Taihu watershed), China. Water 10:183.
Vorosmarty, C. J. (2000). Global Water Resources: Vulnerability from Climate Change and Population Growth. Science. 289 (5477): 284–288. 
Wang, S.; and Xie, Y. (2009). China species red list. Vol. II Vertebrates – Part 1. High Education Press, Beijing, China. 11:146-152
World Health Organization Guidelines for drinking-water quality. 4th ed. Geneva: WHO; 2011
World Health Organization. Guidelines for Drinking-Water Q , Vol. 2, Health criteria and other supporting information. 2016
Yemi, I.Y., Bankole, N.O., Ibrahim, A. and Kwen, K. (2016). Ichthyofaural survey of Goronyo reservoir, Sokoto State Nigeria. Proceeding of the 31st Annual Conference of FISON 31st October – 4th November, Umaru Musa Yaradua University Auditorium, Kastina. Pp 255-258.


image1.png




image2.jpeg
6°48'0"E S“SDI' 0"E 8“52.'0"5

Legend

_ Lakes
[ suilding

Wetland
Vegetation
Farm Land
Minor Road

5°56'0"N

Major Road

[ ao1_gorder

Bare Surface

Il Waterbodies
- Urasi_Stream

@ sample Stations

Coordinate System: Minna UTH Zone 321
Projection: Transverse Mercator

Lattude Of Origin: 0,000
Unis: oster

Source: Sury Or LC Exeomedo 2023
(Eausationsres ooty
Contact. Jornne Suves Service
o seraceGamai com 12
Scale: 1:60,000
L ; 1 2 4
6°48'0"E 6°50'0"E 6°52'0"E e e K
A BASEMAP OF OKIJA AND ITS ENVIRONS SHOWING THREE SAMPLE STATIONS ALONG ULASI STREAM





image3.png




image4.jpeg
6°48'0"E S“SDI' 0"E 8“52.'0"5

Legend

_ Lakes
[ suilding

Wetland
Vegetation
Farm Land
Minor Road

5°56'0"N

Major Road

[ ao1_gorder

Bare Surface

Il Waterbodies
- Urasi_Stream

@ sample Stations

Coordinate System: Minna UTH Zone 321
Projection: Transverse Mercator

Lattude Of Origin: 0,000
Unis: oster

Source: Sury Or LC Exeomedo 2023
(Eausationsres ooty
Contact. Jornne Suves Service
o seraceGamai com 12
Scale: 1:60,000
L ; 1 2 4
6°48'0"E 6°50'0"E 6°52'0"E e e K
A BASEMAP OF OKIJA AND ITS ENVIRONS SHOWING THREE SAMPLE STATIONS ALONG ULASI STREAM





