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ABSTRACT

Determination of water quality index and suitalyilibf groundwater sources in parts of Coastal Aqsifef
Eastern Niger Delta Nigeria has been done to asterthe suitability of the groundwater sources flmmestic and
agricultural (irrigation) purposes. Forty five (45yater samples were collected within the study anea were subjected
to chemical analyses. The results of the investigatvealed that Calcium concentration (mg/l) redgbetween 0-0.22,
Magnesium concentration (mg/l) ranged between 062-&odium concentration (mg/l) ranged between 7132-
Chlorine concentration (mg/l) ranged between 6.031Bicarbonate concentration (mg/l) ranged betwdén9-56.3,
Arsenic concentration (mg/l) ranged between O0-1.8®mpper concentration (mg/l) ranged between 0 - 98,
Iron concentration (mg/l) ranged between 0-0.09,rddey concentration (mg/l) ranged between 0-0.0ddhjle Lead
concentration (mg/l) ranged between 0-0.4. The Watgality Index (WQI) in the study area was caltathusing eight
(8) parameters, and it gave an overall WQI valu&09.9,impling that the samples in this study wgnassly unsuitable
for drinking purposes, based on the WQI standardni-the result of the Sodium Absorption Ratio (SAR)values of the
entire water samples were below 3.5meq/l, indigatpredominance of excellent water for irrigation rposes.
This study therefore, recommends that the grourelvgmturces in the study area require treatment feefise for domestic

purposes, but is suitable for irrigation purposes.
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INTRODUCTION

Groundwater is one of earth’s most vital renewadnld widely distributed resources, as well as anomamt
source of water supply throughout the world. Acaogdto Sodde and Barrocu, (2005) groundwater, autsofor about
98% of the world’s fresh water and it is fairly Wwalistributed throughout the world. About two hilli people
(approximately one- third of the world’s populatjatepend on groundwater supplies, withdrawing al2836 of global
water (600 — 700k annually, much of which is from shallow aquiféEosteret al., 2005). Water quality is of vital
concern to mankind, since it is directly linked whuman welfare (Balkrishnaat al.,2011). It is regrettable that, rapid

urbanization, improper waste disposal and landé{cessive application of fertilizers and unsagiteonditions have
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threatened groundwater quality (Akakuet,al.,2015). Consequently, human health in many partb@fvorld has been

endangered, by naturally occurring pollutants amtirmpogenic pollutants (Akporido, 2008).
Location of the Study Area

The study area comprises parts of Osisioma NgwalaldNgwa, Obio Ngwa, Aba North, Omumma LGAs
(all in Abia State), Etche LGA (in Rivers State)aNgor Okpala LGA (in Imo State). It lies betweetitudes 807" to
5°15'N, and longitudes °14' to 7°22'E (Figure 1). It is densely populated, with an ager population density of 3500
inhabitants per square kilometer (Adindual.,2012). ?22'E covering an area of about 16%itt is densely populated,
with an average population density of five thousafidle hundred (5,500) inhabitants (Adindet al., 2012).
The area is a major settlement and commercial egirtra region that is surrounded by small villagesl towns. The
indigenous people of the area are well known fciaftsmen.

Figure 1: Location Map of the Study Area
Geology and Hydrogeology of the Study Area

The study area is underlain by the Benin Formafibe Coastal Plain-Sands). The major rock typelidgsands,
sandstone, and gravel with clay occurring as len3é® sand and sandstone are coarse to fine graaeiy
unconsolidated, with thickness ranging from 0-2100fhe sediments represent upper Deltaic Plain D&gpos
The shales are few and they may represent Deltain Peposits. Nwankwoala, and Ngah (2014) obsethkiat the Benin
Formation is composed mainly of high resistantHrester bearing continental sands and gravels, eldl and shale
intercalations. Akakuru et al., (2013) maintainkdtt the sandy unit (which constitutes about 95%hefrock in the area)
is composed of over 96% of quartz. The porous amthpable sand and inter fingering sandy clay aadeds of the Benin

Formation forms a multi-aquifer system in the stagga.

Evapo-transpiration is 1000mm, leaving an effectaiafall of 2000 mm. of this effective rainfall7% or 750 mm
is known to recharge the subsurface aquifers, wiile remaining 1250 mm flows directly into the atres
(Akpokodje et al., 2005). This recharge which is 75% of the total ymiéation is on the high side of the range,
commonly reported for unconsolidated sediments (MNawepala, and Ngah, 2014). This therefore ensurat the region
is adequately supplied with water. Besides, rairy fadl at any time of the year, even during thelpehthe dry season,

further ensuring an all year round water input ithi® region.
Methods of Investigation

Water sample collections were done in line with ¢huidelines of American Public Health Associatid®$5).

To reduce the risk of sample contamination, all ewasamples were collected in fresh sample continer
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(polyethylene plastic cans), which were acid — wedsto reduce the effect of interferences betweaitaimers and sample.
This was done by washing each container with argete and rinsing with tap water; re-rinsing withl Initric acid
solution; rinsing with deionised water and air-dri®efore collection, each container was rinsedlie sample to be
collected. Samples were labelled and transportedetdaboratory in ice-pack cooler kit; sampledestied were analyzed
within 24 hours of collection. Forty five (45) gnedwater samples within the study area were collecdmions analysed
included: Chloride, Bicarbonate, and Sulphate. &ati analyzed included: Calcium, Sodium, Potassium,
and Magnesium. Heavy metals analyzed included: fes€opper, Iron, Mercury, and Lead. Heavy metallgses were
conducted using Varian AA240 Atomic Absorption Speghometer, according to the method of APHA, (1995

RESULTS AND DISCUSSIONS
Water Quality Index (WQI)

The Water Quality Index (WQI) was calculated usihg weighted arithmetic index method. The qualétiing

scale for each parameter (qi) was calculated as:

_Ci 100

4 =5 %7 @

A quality rating scale () for each parameter is assigned by dividing itscemtration (¢ in each water sample
by its respective standard;\@nd the result multiplied by 100. Relative wei@¥ti) was calculated, by a value inversely

proportional to the recommended standard (Si) @tthrresponding parameter:

Wi = Sl )

The Water Quality Index (WQI) was calculated by raggting the quality rating {qwith unit weight (W)
linearly.

WQI=% q;W; 3)

Where: ¢ the quality of the ith parameter;:sthe unit weight of the ith parameter and

_XaiW;
Overall WQI —W (4)

13

For this study, the WQI was calculated using e{@htimportant parameters (table 1). It was cal@ddty using
the standards of drinking water quality, recommehdey the World Health Organization (WHO, 2003),

the result are presented in table 1.
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Table 1: Computed WQI Values For the Study Area

Parameter Ci Si qi Wi qiwi

As 0.137388|  0.01 1373.88 100 137388
Ca 0.041862| 200 | 0.02093L  0.005  0.000105
Cu 0.026698 2 1.3349 0.5 0.66745
Mg 1.252595| 150 | 0.835063 0.006667 0.005567
Hg 0.00056 | 0.006 | 9.333333 166.6667 1555.356
Pb 0.048379|  0.01 483.79 100 48379
cl 9.25 5 185 0.2 37
HCO; 37.64569| 100 | 37.64569 0.01 0.376457
Summary | 48.40317| 457.02§ 2091.84  367.3883  187360.6

The overall WQI was calculated using equation 4,

187360.6
367.3883

Overall WQI = =509.9

The overall WQI in this study reveals that the griwater samples are unsuitable for drinking basethe WQI
standard (Table 2).

Table 2: Standard Water Quality Classification Schene Based on WQI Value (Minakshi and Dulal, 2017)

WQI Values | Water Quality Status Possible Usage
0-25 Excellent Dinking, Irrigation and Industrial
26-50 Good Dinking, Irrigation and Industrial
51-75 Poor Irrigation and Industrial
76-100 Very poor Irrigation
>100 Unsuitable for drinking|  Proper treatment reegiibefore use

The percentage of sodium to calcium and magnesiuangoil is thus a measure of the suitability & soil for
irrigation. Sodium Adsorption Ratio (as describgdlie Richards, 1954; Akakuet al.,2015), has been evaluated for this
study using the relevant chemical parameters aedlyZhe distribution of the SAR in the study aregpiesented in
Figure. 2

[Na*]

[Ca?*] +[Mg?H] ©)
2

where:[Na*]= sodium concentration (in meg/l)

SAR =

[C&*] = calcium concentration (in meg/l)

[Mg®] = magnesium concentration (in meg/l)
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Figure 2: Sodium Absorption Ratio (SAR) Values inhe Water Samples

From the result as presented in Figure 2, the gatdi¢he entire water samples were below 3.5méglicating

predominance of excellent water for irrigation pasps in accordance with recommended standard (Bable

Table 3: Recommended Irrigation Water Classification (Offodile, 2002)

SAR Water Class

<10 | Excellent, No Problem

10-18 | Good (Medium) Increasing Problem
18-26 | Poor (High) Sever Problem

[

CONCLUSIONS

Determination of water quality index and suitalilibf groundwater sources in parts of Coastal Agsifef
Eastern Niger Delta Nigeria has been done. Thdtsesfithe investigation reveal certain attributds® concentrations of
Calcium, Magnesium, Sodium, and Potassium in thalystarea are below the WHO (2011) standard and, also
they are not of health concern at levels foundrinkihg water. Bicarbonate and Sulphate concemtnatin the study area
are below the WHO (2011) standard, while Chloriresw@bove the recommended standard, but are n&atthirconcern
at levels it was found in drinking water. Arser@npper, Mercury and Lead concentrations in theystuda are above the
WHO (2011) standard and require pre-use treatmesforé use, because of the associated health cancern
The overall WQI in the study area is 509.9. Thipligs that the samples in the in this study aresgyounsuitable for
drinking based on the WQI standard. From the restiithe SAR, the entire water samples fell belowngq/l,
indicating predominance of excellent water forgation purposes in accordance with recommendediatdn This
suggests that the groundwater sources in the sttty require treatment before use for domesticqseq also that the

groundwater is very good for irrigation purposes.
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