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ABSTRACT
Four water samples (two from upstream and two from downstream) were collected at the Okumeshi River and
were tested for their physical and chemical properties. The physical properties analyzed for are total dissolved
solid (TDS), turbidity, conductivity and pH while the chemical properties include sulphate, nitrate, sodium,
potassium, iron, zinc, lead, calcium and magnesium. Results of analyses showed that the pH range from 7.01 –
7.06 for upstream and 7.11 – 7.14 for downstream with corresponding means of 7.40 and 7.10; TDS 291 and
293mg/L for upstream and 276 and 278mg/L for downstream with corresponding means of 292 and 277mg/L;
conductivity 568 and 571µs/cm for upstream while 562 and 566µs/cm was detected at downstream with
corresponding means of 570 and 564µs/cm; sulphate 57 and 56mg/l for upstream and 61.2 and 62.4 for
downstream with corresponding means of 56.50 and 61.80mg/L; nitrate 16.70 and 18.20mg/L upstream and
21.1 and 20.2mg/L downstream with corresponding means of 17.50 and 20.70mg/L; magnesium 28.40 and
31.10mg/L upstream while downstream was 31.60 and 29.40mg/L with corresponding means of 27.50 and
30.50mg/L y; calcium 14.70 and 15.11mg/L upstream and 16.4 and 16.1mg/L downstream with corresponding
means of 14.90 and 16.30mg/L; 9.20 and 10.70mg/L upstream and 8.11 and 10.09mg/L for downstream with
corresponding means of 9.95 and 9.51mg/L while Iron, Zinc, and Lead recorded concentrations of 0.01mg/L
upstream and downstream. River water pollution is not only an aesthetic problem, but a serious economic and
public health problem as well. The results obtained in this research work provide that the characteristics of all
the water parameters are within the permissible limits of the WHO.
Keywords: Upstream, Downstream, Pollution, Contamination And Water.

I.

INTRODUCTION

Having safe water and basic sanitation is a human need and right for every man, woman and child. People need
clean water and sanitation to maintain their health and dignity. Having better water and sanitation is essential
in breaking the cycle of poverty since it improves people’s health, strength to work, and ability go to school. Yet
884 million people around the world live without improved drinking water and 2.5 billion people still lack
access to improved sanitation, including 1.2 billion who do not have a simple latrine at all (WHO/UNICEF,
2008). Many of these people are among those hardest to reach: families living in remote rural areas and urban
slums, families displaced by war and famine, and families living in the poverty-disease trap, for which improved
sanitation and drinking water could offer a way out. The World Health Organization (WHO) estimates that 88%
of diarrhea disease is caused by unsafe water, inadequate sanitation and poor hygiene and as a result, more
than 4,500 children die every day from diarrhea and other diseases. For every child that dies, countless others,
including older children and adults, suffer from poor health and missed opportunities for work and education.
The aim of the research is to determine the physical and chemical properties of Okumeshi in Amai in Ukwani
West Local Government Area of Delta State, Nigeria

II.

METHODOLOGY

Sampling
Four water samples were collected at the Okumeshi River. Two were collected from upstream while the other
two were collected downstream making a total of four. Immediately after the collection, they were labeled and
transported to the laboratory for physical and chemical analysis.
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Heavy metals analysis
100mL each of water samples was analyzed for iron (Fe) zinc (Zn), lead (Pb), calcium (Ca) and copper (Cu) by
using UV/Visible Spectrophotometer. Each of the metal standards was used to calibrate the instrument after
which each sample was then tested by reading the absorbance at a specific wavelength of the parameter under
analysis (Ekeayanwu et. al., 2010).
Sulphate (SO42-) analysis
10mL each of the samples was added with 1mL of 6M HCl followed by 5mL of 70% sorbitol and were properly
mixed and sulphates were noted at 470nm wavelength on a spectrophotometer. Standards were prepared with
the same procedure and SO42- were determined accordingly AOAC, 2003
Nitrate (NO32-) analysis
25mL each of the samples was measured into a cylinder followed by the addition of a “Nitraver 6” pillow
reagent powder so as to ensure NO32- development and were homogenized and subsequently analyzed with a
UV/visible spectrophotometer at wavelength of 550nm (HACK, 2002).
pH
The pH meter was standardized with a standard in a standard instrument with pH near that of water sample
and then two others to check the accuracy of the electrodes. The water samples were then analyzed. A volume
10 ml each of the water samples were taken in a clean water beaker and pH measured by pH meter using Fisher
Automatic tetrameter model 36-PH meter after standardization (AOAC, 2003)
Determination of total dissolved solids
10 ml each of the well mixed samples were titrated through a standard glass fiber filter and dried to constant
weight at 180oC. The increase in dish weight represented the total dissolved solids.
Calculation
(A-B)×100
Mg total dissolved solids/L = sample volume (mL)
A = weight of dried residue + dish (mg)
B = weight of dish (mg)
Turbidity
Turbidity was measured by using turbidity meter Wag-WT-300 by taking 1ml water sample in cuvette. The
result was displayed by Turbidity meter and noted (AOAC, 2003).
Electrical Conductivity (EC)
10mL each of the water samples were taken into a tube and the EC of all the water samples were determined by
using EC meter LF-91
Statistical Analysis
Date from the experiment were presented as mean triplicate of analysis and were compared to the World
Health Organization standard for portable water to check the waters portability and make logical conclusions
about their safety.

III.

RESULTS

Table 1: Results of physical properties of Okumeshi River
Location

pH

TDS (mg/L)

Turbidity (NTU)

Conductivity
(µs/cm)

Upstream A

7.06

291

1.0

568

Upstream B

7.01

293

1.0

571

Downstream A

7.11

276

1.0

562

Downstream B

7.14

278

1.0

566
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Table 2: Mean physical properties of Okumeshi River in comparison with WHO standard
Location

pH

TDS (mg/L)

Turbidity (NTU)

Conductivity
(µs/cm)

Upstream

7.40

292

1.0

570

Downstream

7.10

277

1.0

564

WHO

6.5 – 8.5

500

5.0

1000 – 1500

Table 3: Results of chemical properties of Okumeshi River
Parameters

Upstream A

Upstream B

Downstream B

Downstream B

Sulphate

57

56

61.2

62.4

Nitrate

16.70

18.20

21.10

20.20

Sodium

28.40

31.10

29.70

30.40

Potassium

9.1

10.70

8.11

10.90

Iron

0.01

0.01

0.01

0.01

Zinc

0.01

0.01

0.01

0.01

Lead

0.01

0.01

0.01

0.01

Calcium

14.70

15.11

16.40

16.10

Magnesium

26.40

28.60

31.60

29.40

Table 4: Mean chemical properties of Okumeshi River in comparison with WHO standard
Parameters

Upstream

Downstream

WHO

Sulphate

56.5`

61.8

61.8

Nitrate

17.50

20.70

45

Sodium

29.80

30.50

30.50

Potassium

9.95

9.50

12

Iron

0.01

0.01

0.30

Zinc

0.01

0.01

15

Lead

0.01

0.01

0.05

Calcium

14.90

16.30

100

Magnesium

27.50

30.50

45

IV.

DISCUSSION

Table 1 and 3 above showed the results of the physical and chemical properties of Okumeshi River with their
corresponding means in tables 2 and 4
pH
The pH of the water ranged from 7.01 – 7.06 for upstream and 7.11 – 7.14 for downstream with corresponding
means of 7.40 and 7.10 respectively. The pH of the water was in safe condition when compared with WHO
range of between 6.5 and 8.5. The water is therefore slightly alkaline. In general, water with low pH (<6.5)
could be acidic, soft and corrosive and these could leach metal ions such as Fe, Mn, Cu, Pb, and Zn from the
aquifer. Such water with low pH could contain elevated levels of toxic metals, cause premature damage to metal
piping and have associated aesthetic problems such as a metallic or sour taste, staining of laundry and the
characteristics "blue-green" staining of sinks and drains. It is therefore pertinent that the waters analyzed
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which is acidic need to be treated by the use of a neutralizer which would help to prevent the water from
reaction leading to further problems (Amjad et. al., 2010).
On the other hand, if the water in basic or alkaline (pH>8.5) which all the water are not, showed that such water
is hard though does not pose a health risk but can cause scale formation and could make coffee taste bitter; this
could also cause wastage of soap and detergents as foaming would be made difficult.
Exposure to extreme pH values results in irritation of the eyes, skin and mucous membranes. Eye irritation and
exacerbation of skin disorders have been associated with pH greater than 11 while exposure to pH below 4
causes redness and irritation of the eyes (WHO, 1999).
Turbidity
Turbidity is a measurement of the cloudiness of water. It is measured by passing a beam of light through the
water and measuring photometrically the light scattered at right angles to the beam. Result is expressed in
nephelometric turbidity units (NTU). Water cloudiness is caused by material suspended in water. In this
present study, the turbidity of the water was found to be 1.0NTU for both upstream and downstream samples
with corresponding means of 1.0NTU which were found to be in safe limit compared with 5.0NTU maximum
acceptable limit by WHO for portable water.
Total dissolved solid (TDS)
The TDS for the Okumeshi River was found to be 291 and 293mg/L for upstream and 276 and 278mg/L for
downstream with corresponding means of 292 and 277mg/L respectively. The means obtained were within the
acceptable standard of WHO which 500mg/L. Total dissolved solids levels less than 500 mg/L are considered to
be good. Total dissolved solids indicate the amount of chemical substances dissolved in the water. At increasing
levels, palatability decreases. Levels in excess of 1000 mg/L may produce a bad taste. Water used for irrigation
can vary greatly in quality depending upon type and quantity of dissolved salts. Salts are present in irrigation
water in relatively small but significant amounts. They originate from dissolution or weathering of the rocks
and soil, including dissolution of lime, gypsum and other slowly dissolved soil minerals. These salts are carried
with the water to wherever it is used. In the case of irrigation, the salts are applied with the water and remain
behind in the soil as water evaporates or is used by the crop. A salinity problem exists if salt accumulates in the
crop root zone to a concentration that causes a loss in yield. Yield reductions occur when the salts accumulate
in the root zone to such an extent that the crop is no longer able to extract sufficient water from the salty soil
solution, resulting in a water stress for a significant period of time. If water uptake is appreciably reduced, the
plant slows its rate of growth. Water with TDS less than 450 mg/L is considered good and that with greater
than 2000 mg/L is unsuitable for irrigation purpose
Electrical conductivity
The Electrical conductivity of the Okumeshi River was found to be 568 and 571µs/cm for upstream while 562
and 566µs/cm was detected at downstream with corresponding means of 570 and 564µs/cm respectively. The
most influential water quality guideline on crop productivity is the water salinity hazard as measured by
electrical conductivity (EC) (Ahmed et. al., 2016) The primary effect of high EC water on crop productivity is the
inability of the plant to compete with ions in the soil solution for water (physiological drought). The higher the
EC, the less water is available to plants, even though the soil may appear wet. Because plants can only transpire
"pure" water, usable plant water in the soil solution decreases dramatically as EC increases. Water with EC less
than 98.6 µs/cm is considered good and that with greater than 581 µs/cm is unsuitable for irrigation
Sulphate
Sulphate concentration in this study was found to be 57 and 56mg/l for upstream and 61.2 and 62.4 for
downstream with corresponding means of 56.50 and 61.80mg/L respectively. The recommended maximum
concentration is 500 mg/L. Excess sulphate levels may have a laxative effect on new users and produce an
objectionable taste. Regular users tend to become accustomed to high sulphate levels. High concentrations of
sulphate in drinking water have three effects: (1) water containing appreciable amounts of sulphate (SO4-2)
tends to form hard scales in boilers and heat exchangers; (2) sulphate cause taste effects and (3) sulphate can
cause laxative effects with excessive intake. The laxative effect of sulphate is usually noted in transient users of
a water supply because people who are accustomed to high sulphate levels in drinking water have no adverse
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response. Diarrhea can be induced at sulphate levels greater than 500 mg/L but typically near 750 mg/L. While
sulphate imparts a slightly milder taste to drinking water than chloride, no significant taste effects are detected
below 300 mg/L. Sulphate cannot readily be removed from drinking water, except by expensive process such as
distillation, reverse osmosis, or electrodialysis
Nitrate
Nitrate was found to be 16.70 and 18.20mg/L upstream and 21.1 and 20.2mg/L downstream with
corresponding means of 17.50 and 20.70mg/L respectively. The maximum acceptable amount of sodium in
water by the WHO is 45mg/L which is in safe condition. It should be noted that when the level of nitrate
exceeds the permissible limit, then the primary health hazard from drinking water with nitrate-nitrogen may
occur when nitrate is transformed to nitrite in the hemoglobin of the red blood cells to form methemoglobin
and causes methemoglobineria or blue baby syndrome (a situation in which blood lack the ability to carry
sufficient oxygen to the individual body cells causing the vain and skin to appear blue) (Yang et. al., 1999)
Magnesium
The amount of magnesium in the water analyzed was found to be 28.40 and 31.10mg/L upstream while
downstream was 31.60 and 29.40mg/L with corresponding means of 27.50 and 30.50mg/L respectively.
Magnesium content of water is considered as one of the most important qualitative criteria in determining the
quality of water for irrigation. Generally, calcium and magnesium maintain a state of equilibrium in most
waters. More magnesium in water will adversely affect crop yields as the soils become more alkaline.
Calcium
Calcium content in Okumeshi River was found to be 14.70 and 15.11mg/L upstream and 16.4 and 16.1mg/L
downstream with corresponding means of 14.90 and 16.30mg/L respectively. All the water samples were
within the recommended limit of WHO with 200mg/L which showed that the waters are in safe condition.
Calcium plays an important role in bone structure, muscle contraction, nerve impulses transmission, blood
clotting and cell signaling; 99% of calcium is in bone and teeth and the remainder is in soft tissue. Low intake of
calcium is associated with osteoporosis, rickets and hypertension. Consumption in drinking water also reduces
the risk of kidney stone (Kurtz and Morns, 1993) Above the recommended limit of WHO (200mg/L) it could
create the problem of deposition in water system and excessive scales formation
Potassium
The concentration of potassium in the Okumeshi River was found to be 9.20 and 10.70mg/L upstream and 8.11
and 10.09mg/L for downstream with corresponding means of 9.95 and 9.51mg/L respectively which were in
safe condition when compared with the WHO standard of 12mg/L. Excessive loss of extra cellular fluid may
result in potassium deficiency and the loss could be attributed to vomiting, diarrhea, excessive diuresis or
prolonged malnutrition. The chief feature of deficiency is muscular weakness and mental apathy. In
hypocalcaemia, cardiac attack can result from depletion of ionized potassium in heart muscle (Vogel et. al.,
1999).
Iron, Zinc, and Lead
Metals such as iron, zinc and lead were found to be 0.01mg/L for all the samples which were in safe condition
when compared with the WHO standard for portable water.
Zinc found in some natural waters, most frequently in areas where it is mined. It is not considered for good
health when occurs in water at high concentrations. It imparts an undesirable taste to drinking water. For this
reason, the secondary maximum contaminant level (SMCL) of zinc in water was set 5.0 mg/L
Iron is essential for good health as it helps to transport oxygen in the blood through dissolve ferrous. Iron gives
disagreeable taste and when iron combines with tea, coffee and other beverages, it produces an inky, black
appearance and a harsh unacceptable taste (Amjad et. al., 2010)
Lead broadly affects human organs and systems and the most sensitive in the Central Nervous System
particularly in children. Lead can also damage kidney and immune system and exposure of unborn children due
to mother is also dangerous which results harmful effect such as premature birth, smaller babies, decreases
mental ability in infants, learning difficulties and reduce growth in young children (Yang et. al., 1999)
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V.

CONCLUSION

River water pollution is not only an aesthetic problem, but a serious economic and public health problem as
well. The results obtained in this research work provide that the characteristics of all the water parameters are
within the permissible limits of the WHO. The Okumeshi River is therefore found to be contaminated with the
parameters analyzed most especially at the downstream. Periodical monitoring of the water quality is thus
required to assess the condition of surface water. This will be helpful in saving the river from further
degradation. Discharge of unwanted materials that could pollute water bodies should be discouraged

VI.
[1]
[2]
[3]
[4]

[5]
[6]
[7]
[8]

[9]
[10]

[11]
[12]
[13]
[14]

[15]

[16]
[17]

[18]

REFERENCES

Ahmed, S.S., Mazumder, Q.H and Islam (2016) Electrical conductivities of river water from the Indian
mainstream. J Geol Soc India, 60, 411-418.
American Thyroid Association and Thyroid Foundation of Canada (ATA and TF) (1996) Encarta picks,
Encarta year book
Amjad, A.B., Mohammed, I.D and Parveez, I.P (2010) Physical and Bacteriological characteristics of
drinking water of Pershawar. Pak. J Nutr. 9(10): 1028-1033
Baroni, L, Cenci, L., Tettamanti, M and Berati, M. (2007). Evaluating the environmental impact of
various dietary patterns combined with different food production systems. European Journal of Clinical
Nutrition. 61 (2): 279–286.
Braun, C.L and Sergei N.S (1993). Why is water blue? J. Chem. Educ. 70 (8):612.
Candau, J (2004). The Olfactory Experience: constants and cultural variables. Water Science and
Technology. 49 (9): 11–17.
Dennis E.A., Dengo A.L and Comber D.L (2010). Water consumption increases weight loss during a
hypocaloric diet intervention in middle-aged and older adults. Obesity. 18 (2): 300–307.
Dubnov-Raz G, Constantini NW, Yariv H, Nice S, and Shapira N (2011). Influence of water drinking on
resting energy expenditure in overweight children. International Journal of Obesity. 35 (10): 1295–
1300.
Durfor C.N and Becker E (1964) Public water supplies of the 100 largest cities in the United States. In
Geological Survey Water-Supply, US Government Printing Office, Washington, 1812, p. 364
Ekeayanwu, C.R., Ogbuniyi, C.A. and Etienajirhevwe, O.F. (2011). Trace metal distribution in fish
tissues, bottom sediments and water from Okumeshi river in Delta State, Nigeria, Environmental
Research Journal 5(1):6-10.
Fine, R.A. and Millero, F.J. (1973). Compressibility of water as a function of temperature and
pressure. Journal of Chemical Physics. 59(10): 5529.
Gleick, P.H and Palaniappan, M. (2010). Peak Water . Proceedings of the National Academy of
Sciences. 107 (125): 11155–11162.
HACH (2002) The HACH Handbook for portable Spectrophotometer, DR 2400, Methods 8039, 8051
and 8331
Hävecker, M., Wrabetz, S., Kröhnert, J., Csepei, L., Naumann, A (2012). Surface chemistry of phase-pure
M1 MoVTeNb oxide during operation in selective oxidation of propane to acrylic acid. Journal of
Catalysis. 285: 48–60.
Isaacs, E.D., Shukla, A., Platzman, P.M., Hamann, D.R., Barbiellini, B and Tulk, C.A (2000). Compton
scattering evidence for covalency of the hydrogen bond in ice. Journal of Physics and Chemistry of
Solids. 61 (3): 403–406.
Kurtz, T.W and Morris, R.C (1993) Dietary chloride as a determinant of sodium dependent
hypertension. Science, 222: 1139-1141
Maestro, L.M., Marqués, M.I, Camarillo, E and Jaque, D. (2016). On the existence of two states in liquid
water: impact on biological and nanoscopic systems. International Journal of Nanotechnology. 13 (8–
9): 667–677.
Mallamace, F., Corsaro, C. and Stanley, H. (2012). A singular thermodynamically consistent temperature
at the origin of the anomalous behavior of liquid water. Scientific Reports. 2 (1): 993.

www.irjmets.com

@International Research Journal of Modernization in Engineering, Technology and Science

[265]

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:04/Issue:11/November-2022
Impact Factor- 6.752
www.irjmets.com
[19]

[20]
[21]
[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]

Muckelbauer R, Sarganas G, Grüneis A, Müller-Nordhorn J (2013). Association between water
consumption and body weight outcomes: a systematic review. The American Journal of Clinical
Nutrition. 98 (2): 282–299.
Naumann, R., Csepei, L.M and Annette, H (2014). The reaction network in propane oxidation over
phase-pure MoVTeNb M1 oxide catalysts. Journal of Catalysis. 311: 369–385.
Noakes T.D., Goodwin N., and Rayner B.L. (1985) Water intoxication: a possible complication during
endurance exercise. Med Sci Sports Exerc. 17 (3): 370–375.
Radojevic, R (1999) Repair of waste water microorganisms after ultraviolet disinfection under seminatural conditions. Water Environment Research 69(5): 992-997
Stookey J.D, Constant F, Popkin BM, Gardner CD (November 2008). "Drinking water is associated with
weight loss in overweight dieting women independent of diet and activity". Obesity. 16 (11): 2481–
2488.
UNESCO (2006) Water: a shared responsibility. Berghahn Books. p.125
United State Environmental Protection Agency (USEPA) (2002) EPA safe drinking water fact sheets.
http://www.epa.gov/safewater/pubs/lead1. assessed November 27, 2018
Vogel, E.R., Dumoutier, N., and Laine, J.M (1999) Bacterial responses to ultraviolet irradiation water.
Science and Technology, 43(10): 176-186
World Health Organization (WHO) (1999) Guidelines for drinking water quality, Int. Health Criteria
and other Suppporting Information. WHO, Geneva 2: 195-201
Yang, C.Y., Chiu, H.F and Cheng, S.S (1999) Cancer mortality and heavy metals levels I Taiwan’s drinking
water. Environ. Res., Section A 81: 302-655
Yarze, J.C (1999) Wilson’s disease: current status. Am J. Med., 92: 643-665
Zacarias, F (2001) Determination of the taste threshold of copper in water. Chem. Sciences, 26: 85-89

www.irjmets.com

@International Research Journal of Modernization in Engineering, Technology and Science

[266]

