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Abstract

Doko village in Niger State was one of the villages facing the problem of good drinking water especially during
the dry season in Nigeria. Adults and children of this village were suffering from typhoid fever, skin rashes,
guinea worm as the time this research was carried out due to consumption of contaminated water. This research
was therefore conducted to determine the physico-chemical parameters so as evaluate the level of
contamination. This was done by subjecting the collected water samples from twelve selected hand-dug wells in
Doko village to comprehensive physicochemical analysis using standard analytical procedure. The results of
this study showed that chloride and iron content were below the WHO limits, while chemical oxygen demand
(COD) and nitrate (NO3") values exceeded the permissible limit of WHO. Parameters like manganese,
conductivity, total hardness, sulphate, phosphate, copper, magnesium, calcium, and total alkalinity were found
to be within the desirable range recommended by WHO. This Low and high values obtained for some of these
parameters might had their health implications, except for chemical oxygen demand and nitrate hence the need
to improve upon the quality of this water source was suggested. This study therefore reveals that the selected
hand dung well in Doko community, Niger State, Nigeria is safe for drinking, although water treatment plant
could be built to improve the water quality.
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INTRODUCTION Doko village in Niger State of Nigeria is facing water
Groundwater forms a major source of drinking water quality problem as well as drinking water shortage,
and a crucial part in the maintenance of plant and especially during the dry season. Adults and children
animal life (Ranjana, 2009) .Water which is a vital of this village are suffering from health problems due
resource of life is increasingly being polluted in the ~ to consumption of contaminated water. Nigerian
wake of modern civilization, industrialization, government has not accorded water its rightful
urbanization and population growth, poor land use position in her national planning programme for her
system, agricultural activities, that had lead to fast  citizenry particularly the rural dwellers where a good
degradation of our ground water quality as well as percentage population is concentrated. Doko is a
several other anthropogenic activities that are community in Lavun Local Government Area of
impacting daily on the study area (Adeyeye and Niger State, Nigeria. The community is located at a
Abolude, 2004). As the water is the most important latitude 8°N and longitude 5°E, with a mean rainfall
component of eco-system, any imbalance either in of about 762-1012 mililitres annually during the
term of amount, which is presence of impurities summer month of May to September (Adekun, 1978).

added to it can hard the whole eco-system (De, It has a population of about ten to twelve thousand. In
2000). For instance, excess of fluoride causes dental, spite of this high population the government is yet to
skeletal and non skeletal fluorosis through continued install pipe borne water. The only two streams (Santu

use of fluoride contaminated water, air and and Bokugi) that are available usually dry up during
agriculture production (Nagarajan et al., 2000). dry season and even when these streams are available
Studies conducted on seven well water samples in the they are not used for drinking due to proven
Dudu town of Rajasthan in Indian indicated the contamination. For now the only constant source of
fluoride content was found to be more than the  water for these villagers are from numerous wells dug
maximum permissible limit (Ranjana, 2009). in various parts of the community.
Additionally, water for human consumption must be
free from organisms and chemical substances, but Underground water contains some types of impurities
they are allowed to be in concentration not large whose nature and amount vary. Metals for example,
enough to affect health (Egereonu, 2004). are introduced into aquatic system through several
ways which include, weathering of rocks and
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leaching of soils, dissolution of aerosol particles from
the atmosphere and from several human activities,
including mining, processing and the use of metal
based materials (Ipinmoroti and Oshodi, 1993;
Adeyeye, 1994; Asaolu et al., 1997; Oluduro and
Adewoye, 2007; Adefemi and Awokunmi, 2010).
Metals after entering the water may be taken up by
fauna and flora and eventually, accumulated in
marine organisms that are consumed by human being
(Asaolu et al., 1997). The increased use of metal-
based fertilizer in agricultural revolution of the
government could result in continued rise in
concentration of metal pollutions in fresh water
reservoir due to the water run-off (Asaolu, 1998).

The availability of groundwater is vital for the daily
existence and supplying clean water is of major
significance in an adequate public health programme.
This paper assesses the physical and chemical
composition of the groundwater in this village, with a
view to enhance portability of available water in
Doko.

MATERIALS AND METHOD

Sampling

The water samples of these wells were collected for
three months which were (March, April and May)
when the shortage of direct rainwater normally put
pressure on the water resources in question. The
locations of the sampling points as indicated in
(Figure.1) were spread within the length and breadth
of the community. All samples were collected same
day and kept in two litres rubber bottles, which have
been previously washed with 10% HNO; and 1:1 HCI
for 48 h. The rubber bottles were labeled and
immediately few drops of HNO; were added in order
to prevent loss of metals and the growth of any
micro-organisms. Temperature, turbidity, and pH of
water samples were also measured at the time of
collection.

Laboratory Analysis

The twelve well water samples were analyzed for 18
parameters: pH, Turbidity, temperature, Refractive
Index, Electrical conductivity, Total hardness, Total
alkalinity, chloride, sulphates, phosphate, nitrate,
calcium, magnesium, copper, ammonia, Chemical
Oxygen Demand, manganese, and iron. The method
used for the determination of these physico-chemical
parameters was described by A.O.A.C. International,
(2005). The chemicals and reagent used for analysis
were of analar grade. The pH and conductivity were
determined with a Consort digital pH meter and
Consort digital conductomter respectively. JENWAY
6310 spectrophotometer, and JENWAY PFP-7 flame
photometer were used to determine phosphates,
calcium, and magnesium respectively. While
manganese, copper and iron content were analysed
using Atomic Absorption spectrophotometer, model
Pye Unicam SP-9 Cambridge, UK.

Statistical Analysis

All data generated were analyzed statistically by
calculating the mean and compare the mean value
with the acceptable standards.

RESULTS

Table 1: The average result of some physical
parameters of the underground water in Doko ranges
compared with WHO standards.

Parameters Well water Mean WHO
pH 6.2-75 6.94 6.5-8.5
Turbidity(N.T.U.) 4.0-32.0 11.66 5.0-25
Conductivity(umh 41 - 825 272.13 750-2500
o/cm) 30-31.9 317 30-34
Temperature ° C 1.31-1.33 1.32 -
Refractive Index tasteless tasteless tasteless
Taste None None odourless
Odour Clear- Clear- Clear
Colour(H.U) muddy muddy
(Apparent)

Table 2: The average result of some chemical
parameters of the underground water in Doko ranges
compared with WHO standards

Parameters Well water Mean WHO
Nitrate (NOs) 62.0-98.6 73.0 20-45
Sulphate(SO4*) 0.0-7.10 3.8 150-250
Phosphate(PO,*) 0.04-0.3 0.16 0.70
Chloride (CI) 1.0-65.0 18.1 200-600
Calcium (Ca*") 6.88-52.4 27.39 75-200
Magnesium (Mg?") 10.2-78.6 41.08 30-150
Manganese (Mn?*) 0.0-0.9 0.22 0.05-0.5
Iron (Fe®") 0.004-0.7 0.50 0.1-1.0
Copper (Cu®") 0.0-0.19 0.05 1-15
NH;-N 0.51-0.58 0.54 0.50
cob 0-60.0 25.77 10-20
Total hardness 17-131 68.47 100-500
Total alkalinity 20-40 26.77 100

All units are in mg/L

DISCUSSION

The physico-chemical parameters obtained from
analysis of water samples from wells in Doko were
presented in Table 1 and 2. In all water samples, the
pH values ranged between 6.2-7.5 with an average
value 6.94. The possible reason for obtaining this
range may be attributed to the fact that these wells
were very deep of about 5m into ground and so most
of the chemicals that might have effect on pH could
not easily percolate through intervening soil to drain
into the wells. The obtained results of this study
about pH are similar to those by Adefemi, et
al.,(2007) and Adefemi and Awokunmi, (2010) who
had independently worked on water samples from
Ureje, Egbe, Ero and Itapaji dams, all in Ekiti State
as well as water samples from wells and Ona river in
Itaogbolu area of Akure North local Government
area, Ondo State, Nigeria. The temperature ranged
between 30.0-31.9°C with an average value of
31.7£0.61°C. The temperature of well water sample
taken is within the tolerable limit of WHO, (2004).
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Higher temperature could be due to increase in rate of
chemical reaction and nature of biological activities,
since temperature is one of the factors that govern the
assimilative capacity of the aquatic system.

The obtained values for electrical conductivity, total
hardness, sulphate, phosphate, copper, magnesium,
calcium, manganese, and total alkalinity of the
investigated well water samples were:  272.13
pmho/cm, 68.47 mg/l , 3.82 mg/l ,0.16 mg/l , 41.08
mg/l , 27.39 mg/l, 0.22 mg/l ,and 26.77 mg/l. These
results revealed that the mean values of these
physico-chemical parameters are within the
acceptable limit of WHO,(2004) as shown in Table 1
and 2. However, the presence of light and heavy
elements in the investigated samples could lead to
coloration of the water thus initiating sedimentation
in the system, which can result to corrosion (Yisa and
Jimoh, 2010). In addition, copper and zinc precisely
affect the organoleptic quality of water. The presence
of trace amount of sulphate could be ascribed to
atmospheric precipitation that could add significant
amounts of sulphate to surface waters. Also, From
Table 1 low turbidity values were observed for all the
wells, this might be probably due to the fact that most
of these wells had good cover and were not sited near
toilets, thereby prevented suspended particles and
other contaminants to enter into them from the
surface or through leaching, however the high value
of 32.00 mg/l observed in one of the wells could be
due to poor coverage or possible leaching (Mishra et
al., 2009).

Nitrate (NO3) content of the well water samples on
the other is in excess of WHO permissible limit.
Nitrates in drinking water at levels above 45 mg/l is a
health risk for infants less than six months old
(Egereonu and Nwachukwu, 2005). High nitrate
levels in drinking water causes blue baby syndrome.
High levels of nitrate also lead to eutrophication.
Nitrate concentration in the study ranged 62.04 -
98.56 mg/l. One of the reasons for this high amount
could be due to the use of nitrogenous fertilizers and
the planting of leguminous plants in the area where
these wells were located, since the major occupation
of these people is farming. Nitrogenous fertilizers,
leguminous plants and animal waste are sources of
nitrates and nitrites formed by bacteria reduction. The
high threshold limit of nitrate could also be as a result
of its high solubility in water (Egereonu and
Emeziem, 2006)..Another plausible reason that could
be advanced for this appreciable amount of nitrate
level might be that this soil contains nitrate rich rock
minerals (particularly that Doko town is very closely
located at the foot of a hill) which can dissolve
gradually. Leaching from the soil surface can also
contribute to its presence. These environmental
sources are dangerous to farming communities like
Doko and therefore warrant more serious
investigation. This is because review of the health
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hazards arising from the presences of nitrites and
nitrates in drinking water and food as published by
Suleiman, (2006) which indicated that infant
methaemoglobinaemia and physiological distress
might result from the consumption of food made with
water containing high nitrate  concentration.
Chemical oxygen demand (COD) is also an important
parameter of water quality assessment. . According to
WHO (2004) as indicated in Table 2 the COD
standard for drinking purposes is within the range of
10 - 20 mg/L. The COD value obtained in this study
is above the recommended limit of WHO (2004). The
possible reason for this occurrence might be due to
the fact that the well water samples were highly
polluted with both oxidizable organic and inorganic
pollutants. Fe*" content of these water samples ranges
between 0.004 to 0.70 which falls within the WHO
standard of 0.1-1.0 mg/l. This range of values shows
that these water samples are not rich in iron. This
result is not in conformity with what was reported by
Nwajei and Gagophien, (2000) together with Asaolu
and Olaofe (2004) that had earlier concluded that iron
occurs at high concentration in Nigeria soil. The
result obtained for the chloride (CI") ion (1.0-65.0)
mg/l as contained in Table 2 was observed to be
relatively low when compared to the WHO maximum
value of (200- 600) mg/l. The importance of chlorine
in drinking water cannot be overemphasized. It gives
a measure of protection against any contamination
which may occur. The low state of this ion in these
water samples according to Suleiman (2006) implies
that they cannot be kept for a long period before
consumption because there are chances of them being
polluted.

CONCLUSION

The obvious conclusion derivable from these results
was that some physico-chemical parameters in all the
well water examined were consistent with World
Health Organization standard for drinking water
(WHO). And for such parameters that had mean
values below the recommended WHO standard,
water treatment plant should be built for these people
to correct these anomalies. In  addition,
bacteriological determination of water from these
different wells be carried out to be sure if the water
was safe for drinking and other domestic application.

REFERENCES

Adefemi O. S, Asaolu, S. S, Olaofe O (2007).
Assessment of the physico- chemical Status of water
samples from Major Dams in EKiti State, Nigeria.
Pak. Journal. Nut. 6(6): 657-659.

Adefemi S. O, Awokunmi E. E (2010).
Determination of physico-chemical parameters and
heavy metals in water samples from Itaogbolu area of
Ondo-State, Nigeria. African Journal of
Environmental Science and Technology, 4 (3):145-
148.



Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 3(2):363-366 (ISSN: 2141-7016)

Adekun O (1978). Atlas of Federal Republic of
Nigeria, Ibadan, Onibonoje Press and Book Industries
Ltd., Pp 12.

Adeyeye E. | (1994). Determination of heavy metals
in lllisha Africana, Associated Water, Soil Sediments
from Some Fish Ponds. Int. J. Environ. Studies. 45:
231-240.

Adeyeye E. I, Abolude F. O (2004). Analytical
Assessment of some Surface and Underground Water
Resources in lle- Ife. J. Chem.Soc.Nigeria, 29(2): 98-
103.

Akinsola R. O, Godowaoli I. A (2005). Determination
of Nitrate Content in Drinking Water: A survey of
Bame Local Government Area, Borno State, Nigeria.
Chem Class Journal of Chemical Society of Nigeria,
Zaria Chapter, 2: 5-9.

AOAC (2005). International. Official method of
analysis Association of analytical Chemist. Wash.
Dc, 15th ed. 11-14.

Asaolu S. S (1998). Chemical Pollution Studies of
Coastal Water of Ondo State. Ph.D Thesis, Fed.
Univ. Technol., Akure. (Unpublished).

Asaolu S. S, Olaofe O (2004). Biomagnification
factors of some heavy and essential metals in
sediments, fish and crayfish from Ondo State Coastal
region. Bio. Sci. Res. Commu, 16: 33-39.

Asaolu S. S, Ipinmoroti K. O, Adeyinowo CE, and
Olaofe O (1997). Interrelationship of heavy metals
concentration in water, sediment as fish samples from
Ondo State coastal Area, Nigeria. Afr. J. Sci, 1: 55-
61.

De A. K (2000). Environmental Chemistry, 4th Edn.,
New Age International Publishers(P) Ltd., New
Delhi.

Egereonu U. U, Emeziem D (2006). Physicochemical
analysis of selected Groundwater in River State,
Nigeria to ascertain pollution level, encrustation and
corrosion potentials. Journal of Chemical Society of
Nigeria, 31(1and 2): 141-146.

Egereonu U. U (2004). Groundwater investigation in
the Niger-Delta area and parts of the eastern states in
Nigeria. Journal Association.Adv.of Modelling and
simulation Techniques in Enterprises, 65(6):71-88.

Egereonu U. U, Nwachukwu U. L (2005).
Evaluation of the Surface and Groundwater
Resources of Efuru River Catchment, Mbano South
Eastern, Nigeria. J.Asso.Adv. of Modelling and
Stimulation Techniques in Enterprises. 66(2):53-71.

366

Ipinmoroti K, Oshodi O (1993). Determination of
Trace Metals in fish, associated Wanted and Soil
Sediments fresh fish ponds. Discovery Innovates,
5:138.

Mishra D, Mudgal, M, Khan, M. A, Padmakaran P,
Chakradhar B (2009). Assesement of Groundwater
quality of Bhavnagar region (Gujarat). Journal of
Scientific and Industrial Research, 68: 964-966.

Nagarajan P, Kavitha B, Jeyakar Chellaraj, DA,
Raja RE (2000). Groundwater quality of some areas
in Patiala city, India. Indian J. Environ Prot, 21(1):51.

Nwajei G. E, Gagophien P. O (2000). Distribution
of heavy metals in the sediments of Lagos Lagoon,
Pak. J. Sc. Ind. Res. 43:338-340.

Oluduro A. O, Adewoye BI (2007). Efficiency of
Moringa oleifera Sead extract on the microflora of
surface and ground water. J. plant Sci., 6:453-438.

Ranjana A (2009). Study of Physico-chemical
parameters of Groundwater quality of Dudu town in
Rajasthan, Rasanya Journal of Chemistry, 2(4): 969-
971.

Suleiman F. B (2006). Analysis of Some Sachet
Water Samples in Katsina, Nigeria. Chem Class
Journal of Chemical Society of Nigeria, Zaria
Chapter, 3: 42-44,

WHO (2004). Guidelines for drinking water quality,
2nd Ed. 1(1): 188.

Yisa J, Jimoh T (2010). Analytical Studies on Water
Quality Index of River Land. American Journal of
Applied Sciences 7 (4): 453-458.



