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ABSTRACT

This work studied the effect of three filtration processes on some water quality parameters of selected boreholes and sachets of
water sold in Onitsha North LGA. A total of ten water samples were collected each month for a period of six months. Five
samples were collected from five different boreholes while another five samples were sachet water from five water companies.
The samples collected were treated with different water filtration processes, namely Carbon filtration (CF), Ceramic Candle
filtration (CCF) and Step Filtration System (SFES). Sample analysis was conducted using Atomic Absorption
Spectrophotometer (AAS) for calcium and magnesium ion and standard test methods for pH and TDS. The Water Quality
Index (WQI) was also calculated. The results obtained were compared with World Health Organization (WHO) standards. It is
evident from this study that some of the selected water samples (borehole and sachet water) in Onitsha North, Anambra State
met the recommended standards for physicochemical qualities. The TDS of the samples during the period of study were all
below the threshold limit (1000 mg/L) allowed. For the months of December, 2016, and January, 2017, 40% of sampled water
was below the recommended pH value range of 6.5 to 8.5. In the months of February, March, and April, 2017, 70 % of
sampled water was below the WHO pH range, while in May, 2017, only 30 % of sampled water was below the WHO range.
The acidic samples were neutralized on treatment with the different filtration processes. The WQI analysis of the sampled
water showed that the water were suitable for human consumption as the values fell within 0-25 (Excellent) and 26-50 (good).
The overall trend of filtration efficiency was SFS > CCF > CF. It is highly recommended that regular monitoring be
conducted and municipal filtration processes be used to augment the water purification.
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INTRODUCTION

Water is an essential requirement of life for drinking, domestic, industrial and agricultural purposes. Its quality and
quantity which vary over space and time are important components in the integral development of any area. There is
possible contamination of these sources by surface runoff or leachate from sewage systems [13].The production of
sachet water has increased tremendously in Nigeria with outrageous registered and unregistered producers [10]. Besides,
sachet water has long been implicated in the outbreak of water-borne diseases in United Kingdom [6]. Due to the
increased consumption of borehole and sachet water, it is necessary to study the water quality.

There are lots of information on water qualities of packaged waters, popular surface waters, borehole waters and
drinking water sold in the market.. Onitsha is an urban area located in Anambra state. The inhabitants rely on few
boreholes and sachet water for drinking. The location and management of some of these boreholes and sachet water
producers raise suspicion of possible contamination. Onitsha is an industrial city with several industrial activities that
may lead to environmental pollution. The city records high rate of poor hygienic environment. Several studies on the
microbial quality of bottled and sachet water have reported violations of national and international quality standards
[15],[11]. Adherence to production and analytical standards are doubtful as most of the factories are observed to lack the
appropriate technology and expertise for achieving these. It is also reported that some producers just bag and seal pipe-
borne or well water without any form of treatment [12]. Many packaged water manufacturers initially comply with the
standard processes of drinking water treatment outlined by the National Agency for Food and Drug Administration and
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Control (NAFDAC), but later revert to ineffective treatment processes because of lack of monitoring. Thus, the
consumers are vulnerable to water related diseases. In view of this, there is the need to assess drinking water quality of
these sources as well as to ascertain the effect of different filtration method on its water quality.

MATERIALS AND METHODS

Sample Collection

The samples were collected in two sets of 1Liter pre-wash polyethylene bottles.The number of water samples was 10 (5
borehole water and 5 sachet water). Each sample was further subjected to three different filtration methods using carbon filter
(CF), ceramic candle filter (CCF) and step filtration system (SFS). Thus we have 10 unfiltered samples, 10 from carbon
filtration, 10 from CCF and 10 from SFS. This brought the sample to a total of forty. The samples were collected between
December, 2016 and May, 2017. Samples were collected once every month from all designated sampling point. 2 replicate
samples measuring 10.0 L each were collected at each sampling site. Samples a — e are sachet water while f — j are borehole
water.

Methods

Determination of physicochemical parameters:

The pH values were determined using the calibrated pen-type pH meter (pH-02), while total dissolved solid was measured
using TDS meter - 4-HMD. Ca and Mg ion were determined using Atomic Absorption Spectrophotometry (AAS) according to
the methods of AOAC (2003).

Water quality index (WQI).
Water quality index is a single number used to characterize the overall quality of water [8]. In this study, four water quality
parameters, pH, TDS, Ca®* and Mg2+, were used to calculate the WQI. The equation (1.0) was used to calculate the WQI:

4 . .

WQI = —Zzijl A (1.0)
=1 Wi

Where: W; is weightage factor calculated by using equation (2.0), while wiis the weight assigned to the i water quality
parameter. Taking 5 as a maximum weight, the water quality was assigned weight values based on their importance in water
quality assessment. pH was assigned 0.3333, TDS was assigned 0.3333, Ca was assigned 0.1667 and Mg was assigned 0.1667
[8]; n is the total number of water quality parameters; g; is the quality rating for the i" water quality parameter and it is

calculated using equation (3.0)
Wi

W, = Z? Wi (2.0)
Ai_li
gi =1 o (3.0)

Where A; is the average values of the parameters determinedunder laboratory condition
S; is the standard permissible values obtained from recognized organizations/bodies and
I; is the ideal values for the parameters

( All ideal values (I;) are taken to be zero except that of pH =7, DO=14.6 and fluorides=1)[5].
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Result of Physicochemical parameters
Table 1. Result for Physicochemical Analysis for the month of December, 2016
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Parameter i A B C D E F G H J WHO
N 7.43 £0.01 4.06 £5.73 7.07 £0.07 5.50 £0.14 4.28 £0.03 6.94 +0.2 7.44 £0.08 7.10 £0.07 4.01 £0.27 7.65 £0.01
CF 7.42 £0.01 4.06 £0.04 7.06 £0.07 5.50 £0.14 4.27 £0.04 6.94 +0.2 7.42 £0.03 7.09 £0.1 6.01 £0.13 7.65 £0.01
pit CCF  7.10+0.07 4.05 +0.01 6.90 £0.11 5.48 £0.03 4.27 £0.04 6.46 £0.57  7.02 £0.04 6.89 +0.17 6.01 £0.13 7.65 £0.01 6583
SES 7.08 £0.06 4.05 +0.01 6.80 £0.13 5.50 £0.06 4.28 +0.03 6.45 £0.57  7.06 +0.07 6.9 £0.03 6.94 £0.06 7.60 £0.03
N 179.00 +4.24  172.00 £1.41  190.00 £7.07  58.00 £2.83  265.00 £7.07 6.00 £1.41 83.00 £2.83  99.00 £1.41  185.00 £4.24  49.00 +1.41
CF  178.00+2.83 170.00 £2.83  189.00 +4.24  58.00 +2.83  264.00 £7.07 6.00 £1.41 83.00£2.83 98.00 £1.41  185.00 £4.24  48.00 +1.41
TDS (mg/l) CCF 179.00 #1.41 169.00 £1.41 190.00 £5.66  57.00 £2.83  264.00 £5.66  6.00 £0.00 82.00 £1.41  97.00 £2.83  186.00 £4.24  49.00 £1.41 1000
SFS  178.00 £1.41  169.00 £1.41  190.00 £5.66  57.00 +2.83  264.00 +4.24  6.00 £0.00 82.00 £1.41  99.00 +1.41  185.00 +4.24  48.00 +2.83
N 8.00+0.02 4.67£0.38 5.33+0.05 0.67+0.09 9.33+0.19 0 1.33+0.15 4.00+0.28 2.00+0.14 1.33+0.19
Ca (mg/L) CF 6.67+0.14 4.00+0.28 4.00£0.14 0 8.00+0.14 0 0.67+0.02 3.33+0.19 1.33+£0.24 0.67+0.00 00
CCF 5.33+0.16 2.67+0.13 3.33+0.19 0 5.33+0.09 0 0 1.33+0.02 0 0.67+0.05
SFS 2.00+0.28 0.67+0.04 1.33+0.02 0 2.67+0.13 0 0 0.67+0.07 0.67+0.05 0
N 0.74+0.01 0.9+0.03 0.42+0.02 1.21£0.02 0.96+0.02 1.92+0.11 0.50+0.03 0.66+0.08 0.89+0.01 0.27+0.04
CF 0.67+0.02 0.81+0.00 0.34+0.04 1.17+0.02 0.80+0.01 1.85+0.21 0.46+0.09 0.59+0.13 0.79+0.02 0.22+0.03
Me (mg/L) CCF 0.60+0.00 0.73+0.01 0.34+0.03 1.12+0.01 0.83+0.08 1.77+0.18 0.44+0.06 0.51+0.03 0.70+0.02 0.18+0.02 120
SES 0.63+0.03 0.70+0.01 0.38+0.03 1.15+0.02 0.82+0.01 1.75£0.22 0.40+0.01 0.47£0.04 0.67+0.05 0.14+0.06

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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Table2. Result for Physicochemical Analysis for the month of January, 2017
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Parameter ) A B C D E F G H | J WHO
N 4.20 +0.01 6.76 £0.06 5.86 +0.06 6.50 +0.07 7.10+0.14  6.21+0.13 7.31+0.01  6.71 20.13 4.01 £0.10 5.82 +0.11
oH CF 4.20 +0.01 6.67 +0.04 5.79 +0.01 6.10 £0.42 6.50+0.07 6.20+0.07 7.30+0.03  6.52+0.04 6.00 +0.07 6.2240.18 s ¢
CCF  4.00£0.01 6.50 £0.13 5.70 £0.08 5.98 £0.04 6.30+0.14  6.87+0.33  7.02 £0.01 6.43 +0.17 5.90 £0.21 6.34 £0.01
SES 3.90 £0.00 6.56 £0.23 5.60 £0.11 5.40 £0.71 6.30 £0.14 6.9 £0.42  7.01 £0.01 6.53 £0.08 6.00 £0.14 6.80 £0.21
N 147.00+5.66 172.00 £7.07 228.00+2.83 231.00+1.41 299.00 +1.41 8.00+1.41 62.00+2.83 74.00+1.41 184.00+1.41 56.00 +2.83
TDS (mg/L) CF  145.00%5.66 171.00+5.66 228.00+2.83 230.00+2.83 297.00 +1.41 8.00+1.41 62.00+2.83 72.00+2.83 183.00+1.41 56.00 +2.83 1000
CCF  147.00+2.83 172.00+2.83 228.00+2.83 231.00+1.41 298.00 +4.24 7.00+1.41 60.00 +2.83 74.00 +1.41 184.00 +1.41  56.00 +2.83
SFS  146.00 £0.00 172.00 £2.83  227.00 +4.24 231.00+1.41 299.00 +5.66 8.00+1.41 62.00+2.83 74.00+1.41 184.00+1.41 56.00 +2.83
N 8.00+0.02 4.67+0.38 5.33+0.05 0.67+0.09 9.33+0.19 0 1.33+0.15 4.00+0.28 2.000.14 1.33+019
Ca (mg/L) CF 6.6720.14 4.00+0.28 4.00+0.14 0 8.00+0.14 0 0.67+0.02 3.33+0.19 1.33+0.24 0.67+0.00 00
CCF  5.33+0.16 2.67+0.13 3.33+0.19 0 5.33+0.09 0 0 1.33+0.02 0 0.67+0.05
SFS 2.00+0.28 0.67+0.04 1.33+0.02 0 2.67+0.13 0 0 0.67+0.07 0.67+0.05 0
N 0.7420.01 0.90+0.03 0.42+0.02 1.2120.02 0.96+0.02 1.9240.11  0.50%0.03 0.66+0.08 0.89+0.01 0.27+0.04
Me (me/L) CF 0.67+0.02 0.81+0.00 0.3420.04 1.1720.02 0.80+0.01 1.85£0.21  0.46+0.09 0.59+0.13 0.79+0.02 0.2240.03 150
m
gime CCEF  0.60+0.00 0.730.01 0.34+0.03 1.12+0.01 0.83+0.08 1.7740.18  0.44+0.06 0.5120.03 0.70+0.02 0.18+0.02
SFS 0.63+0.03 0.7+0.01 0.38+0.03 1.15+0.02 0.82+0.01 1.7540.22  0.40+0.01 0.47+0.04 0.67+0.05 0.14+0.06

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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Table 3. Result for Physicochemical Analysis for the month of February, 2017
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Parameter F A B C D E F G H I J WHO
N 4.05 +0.06 3.95 +0.07 7.01 £0.01 4.75 £0.07 4.27 £0.04 6.34 +0.23 4.23 £0.04 6.98 +0.04 3.93 £0.11 4.33 £0.28
pH CF 6.90 +0.07 6.90 +0.14 7.01 £0.01 6.61 +£0.11 6.42 +0.11 7.29 £0.01 6.22 +0.11 6.96 +0.07 6.90 +0.07 6.30 £0.21 6.5-8.5
CCF 7.04 +0.06 6.91 +0.14 6.93 +0.14 6.68 +0.01 6.56 +0.06 7.26 £0.03  7.12 +0.14 6.92 +0.08 6.89 +0.01 7.18 £0.10
SFS 7.06 +0.04 6.94 +0.13 6.91 +0.14 6.72 £0.08 6.59 +0.03 7.21 £0.01 7.1 £0.13 6.90 +0.11 6.91 +0.06 7.19 £0.14
N 177.00 +#4.24  171.00 £2.83  213.00 £2.83  259.00 +1.41 324.00 +5.66 9.00 £1.41 58.00 +2.83  88.00 +2.83  183.00 +2.83  53.00 +1.41
TDS (mg/L) CF 176.00 £1.41 171.00 £2.83  213.00 £2.83  256.00 £8.49  324.00 £5.66  9.00 £0.00 56.00 +2.83 87.00+2.83 181.00 +1.41 53.00 +1.41 1000
CCF  176.00 +2.83 171.00 £2.83  212.00 +4.24  255.00 £7.07 324.00 £5.66  8.00 £0.00 58.00 +2.83  88.00+2.83  183.00 +2.83  53.00 +4.24
SFS  176.00£1.41 171.00+2.83 210.00+5.66 259.00 £1.41 322.00 +2.83 8.00+1.41 58.00+2.83 88.00+2.83 181.00%1.41 51.00 +1.41
N 10.00£1.70 6.00+2.26 4.67+0.24 1.33+1.04 10.67£1.23 0.67+0.94 1.33+£0.15 4.00+0.28 2.67+2.22 1.33+0.90
Ca (mglL) CF 9.33+0.47 5.33£2.17 4.00+0.14 0.67+0.94 9.33+0.47 0 0.67+0.02 3.33£1.18 2.00+1.84 0.67+£0.94 200
a (mg
CCF 6.67+0.33 2.67+0.47 2.00£0.71 0 6.67+0.66 0 0 1.3340.66 0.67+£0.94 0
SFS 5.33+0.80 2.00+0.14 1.33+0.80 0 6.00+0.28 0 0 0.67+0.07 0.67+0.94 0
N 0.76+0.04 0.93+0.06 0.39+0.01 1.17+1.59 0.98+0.11 1.89+0.15 0.52+0.31 0.7+0.15 0.91+0.02 0.2540.07
Mg (mg/L) CF 0.72+0.06 0.88+0.10 0.38+0.10 1.14+1.57 0.95+0.06 1.84+0.23 0.48+0.40 0.66+0.22 0.85+0.08 0.20£0.01 150
m,
gime CCF 0.66+0.04 0.82+0.14 0.27+0.07 1.06+1.48 0.86+0.06 1.77+0.19 0.44+0.34 0.61+0.03 0.8240.19 0.18+0.12
SFS 0.63+0.02 0.80+0.12 0.25+0.16 1.03£1.45 0.8320.09 1.74+0.23 0.43+0.33 0.57+0.04 0.8+0.13 0.18+0.11

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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Table 4. Result for Physicochemical Analysis for the month of March, 2017

International Journal of Scientific Research and Engineering Development-— Volume 4 Issue 6, Nov-Dec 2021

Available at www.ijsred.com

Parameter M1 A B C D E F G H I J WHO
N 7.50 £0.42 4.30 +£0.08 7.06 £0.03 6 +0.07 4.8 £0.07 6.01 £0.27  4.30+£0.07  7.30 £0.07 4.93 +0.21 4.60 +0.07
pH CF  7.40+0.14 6.30 £0.04 7.05 +£0.06 6.1 £0.14 6.46 £0.08 6.9+£0.07 6.29+0.04  7.29 +£0.01 6.80 £0.07 6.58 +0.06 6.5-8.5
CCF  7.01 +0.01 6.40 £0.14 6.89 +£0.08 7.98 £0.04 6.5 £0.07 6.92 +0.04  6.15+0.08  7.12 +0.03 6.90 £0.11 6.54 £0.06
SES  6.90 £0.14 7.10 £0.07 6.85 +£0.10 7.97 £0.1 6.7 £0.04 7.05 £0.06  6.10 £0.03 7.10 £0.03 6.94 +0.06 6.50 £0.11
N 46.00+424 181.0045.66 157.00+4.24 14.00+1.41 328.00+2.83 7.00+0.00 60.00+2.83 98.00+2.83 196.00 +2.83  50.00 +1.41
DS (mg/L) CF  46.00+4.24 180.00 £7.07 155.00+5.66 13.00+2.83 328.00+2.83 7.0020.00 58.00£1.41 98.00+2.83 194.00 +2.83 49.00 +1.41 1000
CCF  45.00+4.24 181.00+5.66 157.00+4.24 14.00+1.41 327.00+4.24 7.00+0.00 49.00+1.41 97.00+2.83 196.00 +2.83 50.00 +1.41
SES  46.00+2.83 180.00 £5.66 157.00 +4.24 14.00+1.41 328.00+2.83 7.00£0.00 48.00+1.41 97.00+2.83 195.00 +4.24  49.00 +1.41
N 10.00£1.27 5.33+£1.32 5.33+1.18 0.67+0.09 10.00+£0.28 0 0.67+0.05 3.33+£1.23 2.00£0.14 0.67+0.05
CF 9.33+0.47 4.67+0.80 4.67+0.80 0 8.00+1.41 0 0 2.67+0.24 1.33+0.61 0
Ca (mg/L) 200
CCF  8.00+0.99 4.00+£0.71 3.33+1.18 0 6.67+0.66 0 0 2.00+0.28 0.67+0.05 0
SFS  7.33+0.90 2.67+0.94 2.67+1.08 0 6.00+0.28 0 0 0.67£0.07 0.67+0.05 0
N 0.77+0.05 0.98+0.11 1.83+0.10 0.04+0.00 1.60+0.01 0.04+0.00  0.20+0.00 0.83£0.18 0.68+0.02 0.23+£0.04
Mg (mg/L) CF 0.69+0.02 0.93£0.16 1.76+0.06 0.01+0.00 1.51£0.16 0 0.19+0.02 0.77£0.04 0.63+0.04 0.21£0.01 150
CCF  0.64+0.07 0.90+£0.00 1.75+0.07 0 1.4240.03 0 0.14+0.05 0.73£0.04 0.57+£0.04 0.19+0.06
SFS  0.60+0.07 0.86+0.09 1.71£0.01 0 1.38+0.12 0 0.08+0.02 0.69+0.01 0.53+0.05 0.16+0.05

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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Table 5. Result for Physicochemical Analysis for the month of April, 2017
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Parameter A A B C D E F G H I J WHO
N 6.30 £0.06 4.03 +0.04 7.22 +0.01 6.45 +0.01 445+0.03  6.91+0.01 4.17+0.04  7.04+0.03 4.11 +0.06 4.45 +0.07
pH CF  6.30+0.06 6.00 +0.01 7.20 +0.16 6.55 +0.01 6.40+0.00 6.89%0.01 7.06+0.62  6.79 +0.01 6.97 +£0.03 632+0.14 (545
CCF  7.62+0.03 6.60 +0.03 6.90 +0.06 6.58 +£0.03 7.1040.03  6.90%0.01 7.15+0.04  6.89 +0.01 6.99 +0.04 6.44 +0.08
SES  7.90+0.07 6.80 +0.03 7.05 £0.04 6.88 +0.03 7.21+0.01  6.97+0.03 7.99+0.01  6.89+0.01 7.09 +0.06 6.54 +0.07
N 4400+1.41 172.00+1.41 158.00+2.83 13.00+1.41 340.00 £7.07 9.00+1.41 62.00 +£2.83 93.00+2.83 186.00 £5.66  57.00 +4.24
TDS (mg/L) CF 43004283 172.00+1.41 157.00+4.24 13.00+2.83 337.00+4.24 8.00+1.41 62.00+2.83 92.00+2.83 184.00 #5.66 57.00 +4.24 1000
CCF  44.00+0.00  171.00 =0 149.00 £1.41 13.00+1.41 339.00+1.41 8.00+1.41 60.00+2.83 93.00+1.41 186.00+2.83 55.00 +5.66
SES  45.00+1.41 172.00+2.83 158.00 £1.41 12.00+1.41 338.00+2.83 9.00+1.41 61.00£1.41 93.00+0.00 185.00 +4.24  57.00 +4.24
N 11.33+0.19 6.00+0.28 6.67+0.47 2.00+0.14 10.6740.94  0.67+0.05  0.67+0.05 3.33+0.47 2.00+0.71 0.67+0.05
CF  10.00+0.28 5.33+0.47 0 1.33+0.05 9.33+0.47 0 0 2.67+0.47 1.33+0.47 0
Ca (mg/L) 200
CCF  6.67+0.33 3.33+0.47 0 0 6.00+0.28 0 0 2.00£0.00 0 0
SFS  6.67+0.94 2.67+0.94 0 0 5.33+0.66 0 0 0.67+0.47 0 0
N 0.78+0.07 0.99+0.01 1.86+0.22 0.05+0.01 1.63+0.04 0.0320.00  0.20+0.01 0.85+0.07 0.66+0.34 0.24+0.06
Mg (mg/L) CF  0.07+0.06 0.97+0.23 1.83+0.32 0.04+0.01 1.62+0.02 0.0320.01  0.01+0.00 0.83+0.05 0.65+0.22 0.23+0.04 150
CCF  0.05+0.00 0.91%0.15 1.76+0.37 0.03+0.01 1.56+0.08 0.02+0.00 0 0.78+0.12 0.58+0.16 0.1620.08
SFS  0.05+0.01 0.9120.15 1.75+0.49 0.02+0.00 1.55+0.06 0.010.00 0 0.77+0.24 0.57+0.10 0.14+0.06

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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Table 6. Result for Physicochemical Analysis for the month of May, 2017

Parameter M2 A B C D E F G H I J WHO
N 4.80 +0.14 7.01 +0.06 6.01 +0.03 6.10 +0.06 7.30 +0.28 6.80+0.14  4.68 +0.03 7.03 +0.03 4.31 +0.01 5.56 +0.06
pH CF 6.67 +0.04 7.00 £0.28 6.46 +0.06 6.06 +0.01 7.29 +0.01 6.80+0.14  6.54 +0.06 7.01 +0.00 6.69 +0.01 7.20+0.21 6585
CCF 6.68+0.03 6.95 +£0.07 6.90 +0.14 7.98 £0.03 7.12 +0.11 6.67 +0.04  6.84 +£0.06 6.54 +0.06 7.12 £0.11 7.43 £0.03
SFS 6.78 +0.03 6.97 +0.10 6.92 +0.03 7.97 £0.04 7.10 £0.03 6.85 +0.07 6.89 +0.01 6.52 +0.03 7.29 £0.01 7.52 +0.04
N 89.00 +£1.41 196.00 +5.66  233.00 +2.83 25.00 £1.41 314.00+1.41 8.00+1.41 60.00+2.83 101.00+1.41 187.00 +4.24 49.00 +1.41
DS (mg/L) CF  87.00+1.41 196.00+5.66 231.00+5.66 24.00+1.41 312.00+4.24 8.00+1.41 58.00+2.83 101.00+1.41 187.00+4.24 49.00 +1.41 1000
CCF  89.00 +1.41 195.00 £5.66  232.00 +4.24 25.00+1.41 315.00+4.24 7.00*1.41 69.00 +1.41 98.00 £1.41 186.00 +4.24  49.00 +1.41
SFS  89.00£1.41 196.00+2.83 231.00+4.24 24.00+1.41 313.00+2.83 8.00+1.41 59.00+1.41 100.00+1.41 188.00+4.24 48.00 +1.41
N 12.00+0.71 6.67+0.66 7.33+0.47 2.67+0.47 11.33+0.47 1.3340.47 0.67+0.05 2.67+0.05 2.67+0.05 0.67+0.05
Ca (mglL) CF 10.67+1.23 5.33+0.47 6.00+0.57 2.00+0.42 10.00+1.41 0.67+0.05 0 2.00+0.42 2.00+0.42 0 500
a (m
& CCF  9.33+0.19 4.67+0.47 5.33+0.47 1.33+0.47 9.33+0.47 0.67+0.05 0 1.33+0.47 1.33+0.47 0
SFS 5.33+0.33 4.00+£0.00 4.00+0.28 0.67+0.05 8.67+2.36 0 0 0.67+0.05 0.67+0.05 0
N 0.80+0.01 1.00+0.00 1.88+0.02 0.05+0.02 1.64+0.06 0.03+0.01 0.20+0.00 0.84+0.06 0.65+0.07 0.25+0.07
Mg (mg/L) CF 0.7740.10 0.96+0.09 1.83+0.04 0.05+0.01 1.59+0.13 0.01+0.00 0.18+0.02 0.78+0.02 0.64+0.06 0.21£0.01 150
m
glme CCF 0.74+0.06 0.93£0.29 1.79+£0.12 0.04%0.00 1.55+0.07 0.01+0.00 0.17£0.10 0.77£0.10 0.59+0.02 0.16+0.06
SES 0.7240.02 0.91+0.28 1.76+0.09 0.03£0.00 1.54+0.05 0 0.14+0.05 1.01+0.16 0.57+0.10 0.13£0.04

N = Non-filtered water samples, CF = Carbon filter water samples,CCF = Ceramics candle filtered water samples andSFS = Step filtration system water samples.
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DISCUSSION

From Table 1., it was observed that the values for the pH in the water samples ranged from 4.01 to 7.65. In the
month of December, samples B, D, E, and I (40% of sampled water) were below the WHO recommend value range
of 6.5 to 8.5. It was observed from Tablel that the values for the TDS range from 7 to 315mg/L. These values were
within WHO acceptable limit of 1000mg/L for drinking water. It was observed that the TDS values for samples A,
B, C, D and E (borehole water samples) were relatively higher than the samples F, G, H, I and J (sachet water
samples). This may be attributed to the treatment process the sachet water may have undergone prior to packaging.
According to WHO (1984), there has not been any deleterious physiological reactions occurring in persons
consuming drinking water that has TDS values in excess of 1000 mg/L, but the lower level of 1000 mg/L as a
guideline value for TDS was recommended. (Ca) levels for the month of December ranged from Nil to 9.33+0.19
mg/L as presented in Tablel. They were all within the WHO acceptable standard (200 mg/L). It was not detected in
sample F . The highest level was observed in sample e (9.33+0.19 mg/L) for the month of May. This is similar to
the report of [18] where they reported that the calcium level of all the sampled sachet water was within the
permissible limit set by WHO. Calcium plays an important role in bone structure, muscle contraction, nerve impulse
transmission, blood clotting and cell signaling[9][4].From Table 1, the concentration of Mg** ranged from 0.14
mg/L to 1.92 mg/L. These values were all below the WHO recommended value (150 mg/L) for drinking water. The
low values of the magnesium is a possible indication that the water samples have undergone softening by cation
exchange either naturally as in the case of borehole water sample or through treatment as in the case of sachet water
samples [1]..

From Tables2. it was observed that the values for the pH in the water samples ranged from 3.90 to 7.31. Samples a,
¢, f, i and j (50% of sampled water) were below the WHO recommended value ranged from 6.5 to 8.5. It was
observed from Table 2 that the values for the TDS ranged from 7 to 299 mg/L. These values were within WHO
acceptable limit of 1000mg/L for drinking water. The Calcium (Ca) levels for the month of January ranged from Nil
t08.00£0.02 mg/L as presented in Table 2. They were all within the WHO acceptable standard (200 mg/L). It was
not detected in sample F. The highest level was found in sample A (8.00£0.02 mg/L).The concentration of Mg
ranged from 0.14 mg/L to 1.92 mg/L. The values were all below the WHO recommended value (150 mg/L) for
drinking water. Sample J recorded the lowest level of Mg (0.14 mg/L) while sample F recorded the highest level
(1.92 mg/)

From Table3, it was observed that the values for the pH in the water samples ranged from 3.93 to 7.01. Samples A,
B, D, E, G, I and J (70% of sampled water) were below the WHO recommended value range of 6.5 to 8.5. Upon
filtration, it was observed that the pH values were adjusted within the WHO guideline values. SFS gave the best pH
adjustment followed by CCF and then CF. The adjustment of the pH could be attributed that the water samples
contained some acidic metal that upon filtration balanced the pH of the water samples [2]. The values for the TDS
ranged from 8.00£1.41 to 324£5.66 mg/L. These values were within WHO acceptable limit of 1000mg/L for
drinking water. The Calcium (Ca) levels for the month of February ranged from 0.67+0.94mg/L in sample F to
10.67£1.23 mg/L in sample E. It was observed that upon filtration, Ca contents of the water samples reduced. The
concentration of Mg ranged from 0.25 mg/L to 1.89 mg/L. The values were all below the WHO recommended value
(150 mg/L) for drinking water. Sample J recorded the lowest level of Mg (0.25 mg/L) while sample F recorded the
highest level (1.89 mg/L).

Table 4. showed the values for the pH in the water samples ranged from 4.30+0.07 to 7.50+0.42. Samples B, D, E,
F, G, I and J (70% of sampled water) were below the WHO recommended value range of 6.5 to 8.5. Upon filtration,
it was observed that the pH values were adjusted within the WHO guideline values. SFS gave the best pH
adjustment followed by CCF and then CF. The adjustment of the pH could be attributed that the water samples
contained some acidic metal that upon filtration balanced the pH of the water samples [2]. The values for the TDS
ranged from 7.00+0.00 to 328.00+2.83 mg/L. These values were within WHO acceptable limit of 1000mg/L for
drinking water. The Calcium (Ca) levels for the month of February ranged from Nil in sample F to 10.00+1.27 mg/L
in sample A. It was observed that upon filtration, Ca contents of the water samples reduced. The values of the Ca
contents were all below the WHO guideline values of 200 mg/L for drinking water.The concentration of Mg ranged
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from 0.04+0.00 mg/L to 1.8320.10 mg/L. The values were all below the WHO recommended value (150 mg/L) for
drinking water.

Table 5. showed the values for the pH in the water samples ranged from 4.03+£0.04 to 7.22+0.01. Samples A, B, D,
E, G, I and J (70% of sampled water) were below the WHO recommended value range of 6.5 to 8.5. After
filtration,it was observed that the pH values were adjusted within the WHO guideline values. SFS gave the best pH
adjustment followed by CCF and then CF. The values for the TDS ranged from 8.00 + 1.41 to 340.00 = 7.07 mg/L.
These values were within WHO acceptable limit of 1000mg/L for drinking water. The Calcium (Ca) levels for the
month of April ranged from Nil to 11.33£0.19 mg/L. It was observed that upon filtration, Ca contents of the water
samples reduced. The values of the Ca contents were all below the WHO guideline values of 200 mg/L for potable
drinking water.The concentration of Mg ranged from Nil to 1.86+0.22 mg/L. The values were all below the WHO
recommended value (150 mg/L) for drinking water.

Table 6. showed the values for the pH in the water samples ranged from 4.31£0.01 to 7.98+0.03. Samples A, C, D,
G, I and J (60% of sampled water) were below the WHO recommended value range of 6.5 to 8.5. 40% of the
samples had pH values above WHO limit. Upon filtration, it was observed that the pH values were adjusted within
the WHO guideline values. SFS gave the best pH adjustment followed by CCF and then CF. The values for the TDS
ranged from 7.00+1.41 to 315.00+4.24 mg/L. These values were within WHO acceptable limit of 1000mg/L for
drinking water. The Calcium (Ca) levels for the month of April ranged from Nil to 12.00+0.71 mg/L. It was
observed that upon filtration, Ca contents of the water samples reduced. The values of the Ca contents were all
below the WHO guideline values of 200 mg/L for potable drinking water.The concentration of Mg ranged from Nil
to 1.88+0.02 mg/L. The values were all below the WHO recommended value (150 mg/L) for drinking water.

It was observed that most of the water samples that had pH values outside the WHO’s guideline were acidic. This
results recorded is agreeable to the fact that Onitsha is a fast growing industrial location, of which such area are
characterized by high presence of CO, and SO,. These compounds when mixed with rain results to acid rain. The
acidic rain can leach into the underground water and thus affect the pH of the borehole water [14]. The high
presence of these greenhouse gases in supplied potable water can cause scale build up in water pipes and often lead
to bitter taste in water causing a laxative effect on humans and young livestock [14]. Acid water can also lead to
corrosion of copper pipes which could in turn lead to copper poisoning.pH is generally considered to have no direct
impact on humans. However, long-term intake of acidic water can invariably lead to mineral deficiencies [7]. More
so,low water pH can cause gastro-intestinal irritation in sensitive individuals [16].

On filtration using CF, CCF, and SFS, It wasobserved that the pH of the water samples were adjusted by the
filtration methods employed. SFS gave the best pH adjustment followed by CCF and then CF. The adjustment of the
pH could be attributed to the fact that the water samples contained some acidic metal that upon filtration balanced
the pH of the water sample [2]. The results were in line with the report of [2]. The authors subjected some water
samples to activated carbon filtration. They observed that the filtration balanced the pH of the water samples from
acidic condition to within the WHO’s guideline of 6.5 to 8.0. The difference in pH observed for six months may be
due to the characteristics of the source waters influenced by both natural and anthropogenic factors [4].

The values for TDS in this study were within the WHO acceptable limit of 1000 mg/L for drinking water. It is
observed that the TDS values for samples A, B, C, D and E (borehole water samples) were relatively higher than the
samples F, G, H, I and J (sachet water samples). This may be attributed to the treatment process the sachet water
may have undergone prior to packaging. WHO, however recommends the lower level of 1000 mg/L as a guideline
value for TDS. However, it was observed that the three filtration methods (CF, CCF and SFS) had little or no
significant effect on the values of the TDS as their values remained relatively the same after each filtration.The
Calcium (Ca) levels from this study were found to be similar to the report of [18].They reported that the calcium
level of all the sampled sachet water were within the permissible limit set by WHO. Calcium plays an important role
in bone structure, muscle contraction, nerve impulse transmission, blood clotting and cell signaling [9],[4].
Generally in this study, Magnesium was found to be below the WHO guideline value. The low values of the
magnesium is a possible indication that the water sample have undergone softening by cation exchange either
naturally as in the case of borehole water sample or through treatment as in the case of sachet water samples [1].
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Result of Water Quality Index
The WQI value ranges are presented in Table 7: by [3].The Water quality index (WQI) values and the water quality
status (WQS) for each sample are presented in Table 8
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Table 7: WQI value ranges (Brown et al., 1970)

WQI Range (%) Water quality status
0-25 Excellent
26-50 Good
51-75 Poor
76-100 Very Poor

Table 8: WQI values of the water samples

Dec. 2016 Jan. 2017 Feb. 2017 Mar. 2017 Apr. 2017 May, 2017

WQI WQS WQI WQS WQI WQS WQI WQS WQI WQS WQI WQS
A 3585 Good 2212 Excellent 3186 Good 3186 Good 2720 Good  22.88 Excellent
B 2214 Excellent 32.73 Good 23.45 Excellent 23.45 Excellent 22.15 Excellent 34.69 Good
C 34.55 Good 31.07 Good 33.57 Good 33.57 Good 34.34 Good 32.15 Good
D 23.69 Excellent 33.38 Good 24.06 Excellent 24.06 Excellent 25.90 Good 24.98 Excellent
E 26.50 Good 38.69 Good 30.77 Good 30.77 Good 29.85 Good 40.22 Good
F 27.63 Good 24.83 Excellent 23.81 Excellent 23.81 Excellent 27.46 Good 27.05 Good
G 32.11 Good 30.90 Good 18.94 Excellent 18.94 Excellent 18.50 Excellent 20.43 Excellent
H 31.55 Good 29.19 Good 32.26 Good 32.26 Good 31.08 Good 31.25 Good
| 22.16 Excellent 22.12 Excellent 26.11 Good 26.11 Good 22.56 Excellent 23.43 Excellent
J 3177 Good  24.83 Excellent 1979 Excellent 19.79 Excellent 1943 Excellent 23.52 Excellent

Table 7 shows the different ranges of Water Quality Index while Table 8 shows the result of calculated Water
Quality Index for the samples studied. The results showed that majority of the water samples fall under excellent (0-
25) and good (26-50). This shows that the water samples are safe for drinking. It was observed that the WQI was not
influenced by the different time of the year the water were sampled.

CONCLUSION

This study has been able to demonstrate the quality of borehole and sachet water within Onitsha metropolis and the
effectiveness of three filtration methods on improving the water quality.It is evident from this study that the selected
water samples (borehole and sachet water) in Onitsha north, Anambra state, except for pH and Pb in some cases,
met the recommended standards for physical, chemical and microbiological qualities.

The TDS of the samples during the period of study were all below the threshold limit (1000 mg/L) allowed by
WHO. For the month of December, 2016, 40% of sampled water were below the WHO recommended pH value
range of 6.5 to 8.5. For the month of January, 2017, 40 % of sampled water were below the WHO recommended pH
value range for drinking water. In the month of February, 2017, 70 % of sampled waterwas below the WHO pH
range. In March, 2017, 70 % of sampled waterwas below the WHO range. In April, 2017, 70 % of sampled water
was below the WHO pH range. In May, 2017, 30 % of sampled water was below the WHO range. From the values,
they are observed to be acidic but upon filtration treatments, the acidic samples were neutralized giving samples
within the WHO standard. Among the filtration processes used, step filtration system(SFS)gave the best result. The
Water Quality Index (WQI) analysis of the sampled water showed that the water were suitable for human

ISSN : 2581-7175

©IJSRED:AIll Rights are Reserved

Page 336


FreeText
59

Ellipse


International Journal of Scientific Research and Engineering Development-— Volume 4 Issue 6, Nov-Dec

2021

Available at www.ijsred.com

consumption as the values fell within 0-25 (Excellent) and 26-50 (good). SFS and CCF recorded a 100% removal of
Pb where it was detected.Since the study was conducted using randomly selected borehole and sachet water samples
produced in some areas of Onitsha, Nigeria,it is advised that further study should be carried out on more borehole
and sachet water brands in order to ascertain strictcompliance with WHO standards. This would help to avert public
health hazards associated with theconsumption of contaminated sachet water.
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