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Abstract 
The water quality of any aquatic ecosystem is very important as it determines the ditribution, 
composition and abundance of organisms. Physical and chemical properties of Orashi River were 
assessed between October 2017 and September 2019 from five sampling stations to determine the 
physical and chemical characteristics of the river. Temperature, pH, Salinity, DO, EC, TDS and 
Turbidity were measured in-situ in the field using Extech water checker. Water samples collected were 
analysed for other parameters. Temperature ranged between 27 oC to 29.4 oC, pH was between 6.10 
– 7.96 while EC was 18 – 48.8μS/cm. TDS ranged from 10.02 – 25.18 mg/l while Turbidity ranged 
from 8.50 – 107.7Ntu. Salinity ranged from 0.01 – 0.02psu. The value of 6.01 – 7.88mg/l was recorded 
for DO while 2.06 – 3.99mg/l was recorded for BOD. THC was0.00 – 4.30mg/l and 3 – 9mg/l for TA. 
Nitrate 0.05 – 0.95mg/l,Sulphate 2.10 – 10.31mg/l while Phosphate was < 0.05mg/l across all stations. 
The results from this study when compared with National Environmental Standards and Regulations 
Enforcement Agency (NESREA) standard suggest an ecosystem with minimal influence from human 
activities in the area.  
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Introduction 
In the Niger Delta environment, many events have taken place within the past few years, leading to 
unprecedented increase, in physical, economic, social, and environmental problems that the 
government is not paying attention to, which is presently contributing to gradual disintegration and 
degradation of the natural aquatic environment [1].The discovery of crude oil in 1958 at Oloibiri and 
the development of industries that created access routes through trade in Niger Delta of Nigeria was 
the beginning for the earlier hydrological and limnological studies of the surface waters of Niger Delta 
[2].  
Orashi River shares similar natural features and environment characteristics with many other flood 
plain river systems in the central Niger Delta. The nutrient load of the river system is rich and provides 
good habitat for a biodiversity of species [3]. The area is rich in aquatic plants distribution that provides 
special biotic structural components in a fluvial ecosystem. Aquatic vegetation of Orashi River, though 
not utilized directly as food items by fish and other benthic communities (except aquatic mammals), 
it has various ecological values for fish and other aquatic dwellers. The values include provision of 
refuge, shade, good environmentfor spawning and support for aquatic vertebrates and invertebrates, 
and as dietary requirement for fish. The aquatic floating and submerged plants of the study area are 
restricted to few species such as Nymphaea lotus (water lilies), Salviniahaestata (water fern), Pistia 
stratiotes (water lotus), Echhornia crassipes (water hyacint), Azollaniloticus, Ceratophylumdimisum 
and the rooted herbs, shrubs, grasses and sedges. The effect of dry season condition around the study 
area was so obvious that it resulted to formation of large component of decaying vegetation which 
were restricted to the dried-up littoral margins.  
Characteristics of water determines the species composition, distribution and abundance of organisms 
of any aquatic ecosystem ([4]; [5]). 
Temperature, turbidity, pH, dissolved ions, nitrate, etc, controls the activities of aquatic organisms and 
determines their composition, distribution and abundance. The structural size and biomass of fish 
population densities are almost related to the results of the physio-chemical conditions of the water 
system.This study is therefore aimed at assessing the physical and chemical properties of Orashi River. 
 
Materialsand Methods 
The study area 
Study was conducted along the middle reaches of the Orashi River between October 2017 and 
September 2019. The study area lies between longitude 060 26’ 32.5” to 060 30’ 05.0” E and latitude 
050 26’32.5” to 050 08’ 24.6” N (Fig 1). Orashi River originates after Oguta Lake and flows south the 
Atlantic Ocean.  
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Fig. 1: Map of study area 
Measurement of Water Parameters 
Temperature, Hydrogen ions, Salinity, Dissolved oxygen, Electrical conductivity,Total Dissolved 
Solids and Turbidity, were measures in-situ in the field using Extech water checker. Biochemical 
oxygen demand (BOD) was analyzed using the five – days BOD test adapted from APHA [6].Total 
hardness and Nitrate were determined by EDTA titrimetric and Brucine Methods respectively 
[6].Chlorid was by Argentometric titration method, while Sulphate wasby the turbidimetric 
method[6].Phosphate determination was by the stannous chloride method [7].Bicarbonate (HCO3), 
carbonate (CO32-), and hydroxide (OH-) assumed to be present in water were analysed through 
hydrolysis of solutes.Total Hydrocarbon Content (THC)was determined with standardized 
spectrophotometer. Trace metals were determined using an Atomic Absorption Spectrophotometer 
(AAS). 
 
Resultsand Discussion 
The results of the measured parameters of surface water of the five stations across the middle reaches 
of Orashi River from table 1 revealed that temperature ranges from 27oC to 29.40oC .This could be 
due to variation of water temperature associated with the atmospheric condition, which is subject to 
some factors such as latitude, period of day, land elevation, wind, wave action, water current, water 
depth, cloud or vegetative cover[7]. 
The pH ranged from pH 6.10 – 7.96 and close tothe National Environmental Standards and Regulations 
Enforcement Agency (NESREA) value of pH 8.5. Range of pH in natural fresh water varies from 4 – 
9. The salinity of the five stations seemed to be the same, all having a value of ≤ 0.012psu, and a range 
of 0.01 to 0.02psu across the stations. It has been reported that as salinity increased along the stretch 
of river, population of fresh water organisms decreased drastically [8].The electrical conductivity 
across the fivestations varies slightly 85+6 
ranging from 18𝜇S/cm to 48.80 𝜇S/cm. This measures index of the total ionizable salt  
content of the surface water of Orashi River ([9];[7]). 
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The levels of the total dissolved solids (TDS) of the five stations of the middle stretch of Orashi River 
vary slightly, range from 10.20mg/l to 25.18mg/l and much more below the NESREA standard of 
2000mg/l. The concentration of TDS in natural uncontaminated fresh water ranges from 0 mg/l to 
1,000 mg/l [9]. The values obtained indicate uncontaminated fresh water. Total Dissolved Solids 
changes the mineral content of water, which is an important factor to the survival of various aquatic. 
Station 5 with least value of turbidity suggest an area of less anthropogenic activities, which is the 
reason for being chosen as a control. Turbidity variation observed in stations 1 to 4 could be attributed 
to sources, which may include erosion resulting from precipitation, wind action, surface water run-
offs, algal bloom, human activities and / or water source. Result of the dissolved oxygen ranged from 
6.01 – 7.88mg/l across the five stations was higher than the NESREA standard of 4.00mg/l for surface 
water. Comparatively, the control, station 5 had a highest value of 7.35 ± 0.41mg/l. This may be due 
to the less anthropogenic activities that may affect negatively on this station. It was also observed that 
much fishing activities were done in this area coupled with the presence of various species of floating 
plants (Echhorniacrassipes, Pistia, Salvinia, Azola), rooted floating species Euchinocloa, forming 
huge strands of floating grass mats with Nymphaea lotus.  
The levels of biochemical oxygen demand obtained at all stations were below 6.00mg/l, NESREA 
standard of surface water, relatively highest at station 1 (Odieke) and least at station 5 (Oshiobele), 
being the control. The lower value below permissible limit is an indication of low level of organic 
pollution.However, high organic matter in fresh water streams and river systems can be achieved 
naturally through the decomposition of aquatic macrophytes, pulp and papers, urban/municipal wastes 
including domestic and agricultural waste materials. The chloride content was highest at station 1 (2.58 
± 1.37mg/l) and least at station 5(1.98 ± 0.77mg/l) and ranging from 1.05mg/l to 6.42mg/l. The 
presence of chlorine ions in water indicates the ability of such water to cleanse itself naturally. Similar 
Studies of  [10]in Igbedi creek, obtained chloride concentration ranged between 0.36 and 0.46 mg/l. 
The concentration of total hardness recorded was least at station 5 (3.92 ± 0.93mg/l), highest at station 
2 (5.32 ± 1.80mg/l) and ranging from 2.29mg/l to 9.93mg/l. The results indicated that the surface water 
is of a category of very soft water.  Very soft water ranges between 0 and 30 mg/l, normal soft water 
range is between 31 mg/l and 60 mg/l, and moderate (61mg/l - 120 mg/l). Hard water varies between 
121 and 160 mg/l. Water is very hard if the calcium carbonate is above 180 mg/l.  
For nutrients, Phosphate was not detected, the result showed the parameter to be < 0.05. Nitrate level 
ranged from 0.05mg/l to 0.95mg/l while Sulphate ranged from 2.10mg/l to 10.31mg/l across the five 
stations. Both concentrations were below the NESREA standard of 9.10mg/l and 100mg/l respectively. 
Nitrates are the main bye products from man and other various animals discharged into the aquatic 
environment as waste products. It is a useful source of nutrient requirement for plants when converted 
to organic fertilizer having the ability of boosting plants growth in both aquatic and terrestrial 
ecosystems. Concentration of 0.05 to 5.90 /mg/l, nitrate – nitrogen load may lead to eutrophication of 
the entire water body.  
Total hydrocarbon (THC) is least at the control station and ranging from 0.00 to 4.30mg/l across the 
five stations. Hydrocarbons exist naturally in negligible quantity in a pristine aquatic environment as 
biogenic properties of decayed organic materials from plants and animals remains. However, human 
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or anthropogenic activities from different sources can increase its contamination and pollution 
naturally in an environment to levels that can be detrimental to lives. Total alkalinity value was highest 
at the control station 5 with a value 6.04 ± 2.18mg/l and a range of 3 mg/l to 9mg/l across the five 
stations. It is used to determine the amount of bicarbonates, carbonates, organic and inorganic 
substances such as silicates, borates, phosphates and hydroxides [11]. Water with elevated alkalinity 
may affect the taste and odour of water. Very low alkalinity can lead to corrosion of iron and other 
materials [12]. 
 
 
Table 1: Variation in range, mean, and standard deviation of physicochemical characteristics of 
surface water in different stations in the middle reaches of Orashi River  
Parameter Odieke 

(Stn_1) 
Odiobor 
(Stn_2) 

Mbiama 
(Stn_3) 

Akinima 
(Stn_4) 

Oshiobele 
(Stn_5) 

NESREA 
Standard 

Temp (OC) 27-28.3 27-28.5 27.3-28.8 27.6-28.9 27.7-29.4  
27.24±0.28 27.5±0.39 27.8±0.43 28.17±0.48 28.32±0.56  

pH 6.1-7.9 6.2-7.58 6.21-7.76 6.33-7.84 6.38-7.96  
6.98±0.4 7±0.43 7.14±0.4 7.25±0.47 7.47±0.48 8.5 

Sal (psu) 0.01-0.02 0.01-0.02 0.01-0.02 0.01-0.01 0.01-0.01  
0.012±0.00 0.012±0.004 0.011±0.002 0.010±0.000 0.010±0.000 - 

Cond. 
(us/cm) 

20.3-48.8 20.2-48.6 20.1-46.8 18-48.8 18.4-48.6  
28.07±6.72 28.22±6.83 28.17±6.78 27.25±6.84 26.38±7.05 - 

TDS 
(mg/l) 

11.5-24.16 11.3-24.15 11.4-23.162 10.2-25.18 10-24.16  
14.73±3.08 14.57±3.08 14.57±2.97 14.16±3.26 13.47±3.41 2000 

Turb (Ntu) 10.8-74.6 10.2-84.5 10.4-88.2 10.4-107.7 8.5-52.2  
31.28±14.56 31.52±16.56 33.28±16.44 35.57±21.02 25.6±8.67 - 

DO (mg/l) 6.01-7.52 6.01-7.62 6-7.81 6-7.62 6.7-7.88  
6.79±0.44 6.8±0.54 6.8±0.61 6.83±0.53 7.35±0.41 4 

BOD 
(mg/l) 

2.06-21.18 2.04-3.97 2.08-3.98 2.12-3.99 2.06-3.48  
3.56±3.81 2.79±0.73 2.83±0.75 2.88±0.75 2.42±0.44 6 

THC 
(mg/l) 

0.03-3.64 0.02-3.82 0.07-3.98 0.02-4.3 0-0.01  
0.51±0.87 0.73±1.24 0.84±1.27 0.74±1.4 0.004±0.005 - 

T.alk 
(mg/l) 

3-9 3-5 3-7 3-8 3-9  
3.42±1.25 3.25±0.61 3.88±1.36 5.00±1.72 6.04±2.18 - 

Cl (mg/l) 1.13-6.42 1.4-4.29 1.05-6.13 1.2-4.37 1.3-3.42  
2.58±1.37 2.4±1.04 2.16±1.23 2.07±0.94 1.98±0.77 - 

T.Hards 
(mg/l) 

2.29-7.68 2.31-9.6 3.36-9.02 3.13-9.93 2.32-5.92  
4.63±1.35 5.32±1.8 5.12±1.5 5.16±1.6 3.92±0.93 - 

NO3 (mg/l) 0.19-0.86 0.21-0.89 0.18-0.66 0.05-0.77 0.1-0.95  
0.38±0.23 0.45±0.18 0.42±0.13 0.38±0.19 0.36±0.19 9.10 

PO4 (mg/l) <0.05 <0.05 <0.05 <0.05 <0.05  
<0.05 <0.05 <0.05 <0.05 <0.05 3.5 
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Parameter Odieke 
(Stn_1) 

Odiobor 
(Stn_2) 

Mbiama 
(Stn_3) 

Akinima 
(Stn_4) 

Oshiobele 
(Stn_5) 

NESREA 
Standard 

SO4 (mg/l) 2.1-10.31 2.41-9.29 2.9-7.52 3.28-8.79 2.18-8.66  
4.72±2.42 4.67±1.87 4.34±1.11 4.82±1.39 4.59±1.65 100 

Cd (mg/l) <0.001 <0.001 <0.001 <0.001 <0.001  
 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 
Cr (mg/l) <0.001 0.003-0.08 0.032-0.062 <0.001 <0.001  
 0.001±0.00 0.009±0.02 0.007±0.017 0.001±0.00 0.001±0.0 0.5 
Fe (mg/l) 3.135-3.816 2.483-4.749 3.257-3.981 2.205-4.966 1.542-3.528  
 3.53±0.18 3.52±0.39 3.58±0.25 3.55±0.49 2.9±0.47 0.5 
Zn (mg/l) 0.01-0.238 0.028-0.32 0.009-0.322 0.003-0.24 0.008-0.338  
 0.08±0.07 0.09±0.08 0.07±0.07 0.07±0.07 0.06±0.07 0.2 
Pb (mg/l) <0.001 <0.001 <0.001 <0.001 <0.001  
 <0.001 <0.001 <0.001 <0.001 <0.001 - 

 
The results of heavy metal concentration revealed that Cadmium (Cd) and Lead (Pb) were not detected 
(< 0.001mg/l) across all stations, Chromium (Cr) and Zinc (Zn) levels were below the NESREA 
standards of 0.50mg/l and 0.20mg/l respectively. The levels of Iron (Fe) in surface water were much 
more than the permissible limit of 0.50mg/l with a range of 1.54mg/l to 4.97mg/l across all stations. 
Iron concentration depends on pH and redox reactions [13].The findings from this study suggest an 
ecosystem not under stress. 
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