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Abstract The physicochemical properties of groundwater from various locations in Bichi Local Government Area of Kano
State were analysed using standard methods. The samples taken from twenty different locations revealed that the study area has a
mean of Turbidity 2.0 NTU, Colour 2.5 TCU, Temp. 25°C, P! 6.8, Total A lkalinity 85.0 mg/l, Total Hardness 71.83 mg/l, and
others are: Calcium 25.24 mg/1, Magnesium2.19mg/1, Iron 0.05, Chloride 7.89mg/1, Nitrate 0.79 mg/1, Total dissolved solid 81.0
mg/l, and Conductivity 135 £ S/cm,. The study was geared towards ascertaining the quality of ground water in the area and, it
was observed that the water samp les were within World Health Organization (W HO) and Standard Organization of Nigeria (SON)
permissible limit for ground water which satisfy the safety limit for its use for various purposes like domestic, agricultural, and
industrial. It was suggested that there should be regular monitoring and control of human activities to protect the ground water

from contaminations.
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1. Introduction

Water as a universal solvent has the ability to dissolve
many substances be it organic or inorganic compound. With
this outstanding property, nevertheless it is almost impossible
to have water in its pure form since it cannot be held up in a
vacuum. Water which occurs below the water table is referred
to as groundwater, it supports; drinking water supply, livestock
needs, irrigation, industrial and many other commercial ac-
tivities. The quality of ground water depends on various
chemical constituents and their concentration, which are
mostly derived from the geological data of the particular re-
gion. Groundwater is generally less susceptible to contamina-
tion and pollution when compared to surface water bodies.[1,
3]

In Bichi, groundwater is one of the main sources of water
used intensively for domestic and agricultural purposes, Un-
censored human activities in developing countries including
Nigeria contribute immensely to the poor quality of ground-
water. The problems of water quality are much more acute in
areas which are densely populated, with localization of indus-
tries. Importantly, groundwater can also be contaminated by
naturally occurring sources. A number of chemical contami-
nants have been shown to cause adverse health effects in hu-
mans as a consequence of prolonged exposure through drink-
ing-water from various sources Much of ill health which
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affects humanity, especially in the developing countries can be
traced to lack of safe and wholesome water supply.[4-7]

Water for human consumption must be free from living and
non-living organisms, toxic elements and chemical substances
in concentration large enough to affect health.[1, 8, 9] .The
addition of various kinds of pollutants through sewage, indus-
trial effluents, agricultural run off etc, into the water main
stream brings about series of changes in the physicochemical
characteristics of the water, which have been the subject of
several investigations.[10, 1, 12].

In Northwest Nigeria the pollution of groundwater was
traced to shallow water table that intercepts pit latrines and
soaks away pits.[13]. The water used for drinking purpose
should be free from toxic elements, living and non-living or-
ganisms and excessive amount of minerals that may be harm-
ful to health. Pollution caused by fertilizers and pesticides used
in Agriculture, often dispersed overlarge areas, is a great threat
to fresh groundwater ecosystems.

The probability that any particular chemical may occur in
significant concentrations in any particular setting must be
assessed on a case-by-case basis. The presence of certain
chemicals may already be known within a particular country,
but others may be more difficult to assess. The rate of human
activities and the associated problems necessitate the need for
regular assessment of the water bodies.[6,7,14]

The water supply for human consumption in Bichi is often
directly sourced from ground water without any chemical
treatment and the fear of pollution has become a cause for
major concern.

The objective of this study is to evaluate some of the
parameters that can cause contamination and in what concen-
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tration if present, and comparing it with set standards of World
Health Organization and Standard Organization of Nigeria.

2. Materials and Methods

2.1. Description of Study Area

Bichi Local Government Area is hosted by Kano state which
is ranked second in population with about 9.0million people
and lies between latitude 11°30" and 11.5°N and longitude
8°30" and 8.5°E. Nigeria is located approximately between
latitude 4° and 14° North of the equator, and between longitude
2° 2’ and 15° east of the Greenwich meridian.!'!

2.2. Collection/ Treatment of Water Samples

Samples were collected from twenty locations of drinking
water in plastic containers previously washed with detergents
and HNOs; acid and later rinsed with sampled water several
times. 2M HNO; was added to samples for metallic ions de-
termination, this is to maintain the stability of the oxidation

state of the various elements in solution and prevent precipita-
- [15]16][17]
tion.

2.3. Physicochemical Analysis

Temper ature

The temperatures of the samples were measured at the point
of collection using mercury in glass thermo meter.
Electrical conductivity and pH

The conductivity of the samples was determined using a
Jenway model 4010, and the pt Meter, model PBS — 51, EL —
Hama instrument was used to determine the P value.
Turbidity

A turbidimeter model HA CH 2100Q Colorado, was used to
determine the turbidity of the samples.
Total Alkalinity

It was determined by titrimetric method using standard so-
lution of 0.01M HCl and methyl orange as indicator.
Total Har dness

It was measured using EDTA (Ethylene — Di amine Tetra —
Acetic Acid) as titrant with ammonium chloride and ammo-
nium hydroxide buffer solution and Erichrome Black T as
indicator.
Chloride content

It was determined by Mohr’s method using silver nitrate as
titrant and potassium chromate solution as indicator.
Total Dissolved Solid

This was determined by evaporation method in an oven
maintained at 200°C for 2hrs.
Calcium Har dness

Calciumhardness was determined using EDTA method with
murexide (ammonium purpate) as indicator.
The Cationics

100cm® of the water sample was pre-concentration by

heating in a vacuum until the sample was reduced to 25cmr’.
Determination was done using the atomic absorption spectro-
photometer, Model Alpha 4 for magnesiumand iron and flame
photometer, model PF7, Jenway for calcium

3. Results and Discussion

The result of physical and chemical parameters obtained
fromthe analysis of water samples are shown in Table 1.

The value of temperature in the study area ranged from 24.5
-26.2°C. 1t is noted that high water temperature enhances the
growth of micro organisms and may increase taste, odour,
colour and corrosion problems.

The colour ranged from 1.8 - 3.0 TCU which is within WHO
and SON permissible limit. Colour in drinking-water is usually
due to the presence of colour organic matter (primarily humic
and fulvic acids) associated with the humus fraction ofsoilor
the presence of'iron and other metals, either as natural impuri-
ties or as corrosion products.m]

The P" values of samp les range is 6.3 - 8.2 which conform to
WHO and SON standard for drinking water. Although pH
usually has no direct impact on consumers, it is one of the most
important operational water quality parameters.

The conductivity concentrations range were 126 — 143 14
S/cm which were below SON standard for drinking water.

The turbidity value of the study area ranged between 1.7 —
2.4. Turbidity in drinking-water may be due to the presence of
inorganic particulate matter in some groundwater or sloughing
of biofilm within the distribution system. High turbidity value
can protect micro organisms from the effects of disinfection
thereby can stimulate bacterial growth. The value is within
WHO and SON standard for drinking water [ 117]

The alkalinity of water may be caused by dissolved strong
bases such as sodium or potassium hydroxide (and other hy-
droxide containing compounds), hydroxide ions are always
present in water, even if the concentration is extremely small.
The alkalinity value ranged between 74.3 - 88.2 mg/l. When
water has high alkalinity it is concluded that it is well buffered.
It resists adecrease in pH when acidic rain snowmelt, enters it.
If water has an alkalinity below about 100mg/L as CaCO; it is
poorly buffered and pH sensitive. This could be harmful to the
plants and animals that live there [B1L14116]

The range of hardness analysed is 68.0 - 73.8 mg/L and fell
below W.H.O and S.O.N standard of drinking water. Hardness
caused by calcium and magnesiumusually results in excessive
soap consumption and subsequent “scum” formation. In some
instances, consumers tolerate water hardness in excess of 500
mg/l. Depending on the interaction of other factors, such as pH
and alkalinity, water with hardness above approximately 200
mg/l may cause scale deposition in the treatment works, dis-
tribution systemand pipe work and tanks within buildings. Soft
water, with a hardness ofless than 100 mg/l, may, have a low

buffering capacity and so be more corrosive for water
pipes [1T17118]
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Table 1. Physico-chemical Analysis of Ground Water in Bichi Local Govt. Area of Kano

Parameters Range Mean SON WHO
Temp. °C 24.5-262 25 Ambient
Color TCU 18-3.0 25 15 15
pH 63 -8.2 6.8 6.5-8.5 65-95
Conductivity. £/ S/cm, 126 —143 135 1000
Tubidity NTU 1724 20 5 5
Alkalinity. (Methyl orange) mg/l 74.3-882 85.0
Hamess.(as CaCO;) mg/I 68.0-75.8 71.83 150 500
Calcium. (Ca?) mg/l 242-303 | 2524 100 - 300
Magnesiun. (Mg”) mg/l 200-4.67 | 2.19
Chloride. mg/l 7.10-8.45 7289 250 250
Iron (Fe™) 0.00 - 0.05 0.05 03 03
Nitrate. mg/l 0.52-1.03 0.79 50 50
TDS. mg/l 79.0 - 86.7 81.0 500 500—1000

SON (Standard Organization ofNigeria); WHO (World Health Organization)

The analysis of calcium revealed a range of between 24.2 -
30.3 and the W.H.O standard of drinking water indicates that
the taste threshold for the calcium ion is in the range of
100-300 mg/1, depending on the associated anion. Magnesium
concentration in samples were in the range 0f 2.00 - 4.67, both
cations are the major cause of hardness in water[' /1718

Chloride in drinking-water originates from natural sources,
sewage and industrial effluents, urban runoff containing
de-icing salt and saline intrusion. No health-based guideline
value is proposed for chloride in drinking-water by WHO and
SON standard of drinking water. However, chloride concen-
trations in excess of about 250 mg/l can give rise to detectable
taste in water and the observed range is 7.10 - 8.45
mgy1.1107012103]

Nitrate can reach both surface water and groundwater as a
consequence of agricultural activity (including excess appli-
cation of inorganic nitrogenous fertilizers and manures), but
groundwater concentrations generally show relatively slow
changes. Some ground waters may also have nitrate contami-
nation as a consequence of leaching from natural vegetation
The concentration range of 0.52 - 1.03 mg/l was observed
which was below the WHO and SON standard of drinking
water permissible limit.[''!'103]

Iron concentrations range was 0.00 — 0.05 mg/1. It is noted
that anaerobic groundwater may contain ferrous iron at con-
centrations of up to several mg/l without discoloration or tur-
bidity in the water when directly pumped from a well. On
exposure to the atmosphere, however, the ferrous iron oxidizes
to ferric iron, giving an objectionable reddish-brown color to
the water. Iron also promotes the growth of “iron bacteria,”
which derive their energy fromthe oxidation of ferrous iron to
ferric iron and in the process deposit a slimy coating on the
piping. 10131

TDS values were in the range of 79.0 - 86.7mg/l, it com-
prises inorganic salts (principally calcium, magnesium, potas-
sium, sodium, bicarbonates, chlorides and sulfates) and small
amounts of organic matter that are dissolved in water. TDS in
drinking-water originate from natural sources, sewage, urban
runoff and industrial wastewater. Concentrations of TDS in
water vary considerably in different geological regions owing
to differences in the solubility of minerals. The palatability of
water with a TDS level of less than 600 mg/l is generally

considered to be good; drinking-water becomes significantly
and increasingly unpalatable at TDS levels greater than about
1000 mg/1. The presence of high levels of TDS may also be
objectionable to consumers, owing to excessive scaling in
water pipe, heaters, boilers and household appliances. No
health-based guideline value for TDS has been proposed.
Water with extremely low concentrations of TDS may also be
unacceptable because of its flat, insipid taste.FIM4IH7]

Bichi Local Government Area though not absolutely an
urban and industrial area have a relatively high TDS concen-
tration, which is an evidence that there are soluble mineral salts
in the geographical region.

4. Conclusions

Informing the public of the state of their drinking water
should be considered as an important aspect of social respon-
sibility as well as scientific research. Consumers may be aware
of a potential problem with the safety of drinking water be-
cause of media coverage or access to research work. Lack of
confidence in the drinking-water or the authorities may drive
consumers to alternative, potentially less safe sources.[3][10]
Not only do consumers have a right to information on the
safety of their drinking-water, but they have an important role
to play in assisting the authorities by their own actions and by
carrying out the necessary measures at the individual level.
Safe drinking water is vital to sustain life and a satisfactory
(adequate, safe and accessible) supply must be available to all.
Improving access to safe drinking-water can result in tangible
benefits to health. Every effort should be made to achieve
drinking-water quality as safe as practicable.[1][5]

The quality of ground water is the resultant of all the
processes and reactions that act on the water from the moment
it condensed in the atmosphere to the time it is discharged by
a well or spring and varies from place to place and with the
depth of the water table, in places where groundwater is ma-
jorly used, a variety of land and water based human activities
are causing pollution of this valuable resource. Pollution of
groundwater due to industrial effluents and municipal waste
in water bodies is a major concern in many cities and indus-
trial clusters all over the world. There is thus the need for
agencies responsible for environmental protection  to
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constantly monitor and control the use of the area for agricul-
ture and other human activities to keep the ground water safe
from contamination[4][12][20]

The results obtained from the analysis of the samples re-
vealed that the quality of ground water in Bichibeen assessed
by comparing each concentration with the standard desirable
limit for drinking water as prescribed by WHO and SON, are
within permissible limits.
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