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ABSTRACT

The determination of hydrological parameters is of primary importance in assessing the potential of groundwater
reserve in a given area. The present study was initiated by a desire to determine the availability of sufficient and
good quality water for a proposed expansion of the human and industrial establishments without jeopardizing the
existing domestic water supply in Onicha-Ukwuani. Water samples were collected from fifteen locations evenly
distributed within Onicha Ukwuani and analyzed for twenty-three (23) parameters. The contrast of the result
obtained with the WHO standard revealed that the water sample in the study area contains higher concentrations of
iron than the WHO recommended limit of 0.3 mg/L. This indicates that iron bearing minerals are common in the
study area. The well water in the area require treatment to reduce the level of iron content in them. Consequently,
exposure of the water to air for oxidation to take place could cause ferrous oxide in them to oxidize to ferric oxide
and these would precipitate as rust colored ferric-hydroxide that stains plumbing fixtures, laundry and cooking
utensils and properly filtered. Furthermore, the free carbondioxide should be allowed to enter the groundwater
system so as to reduce the P" of the water. Apart from the acidic condition and the high iron content, none of the
parameters studied exceeded the stipulated standards showing that the water is potable if treated for high iron
concentration and acidity.

Keywords: Hydrochemical, groundwater, potable, quality, @Gweicha, Eweshi, Amoji, Ugiliamai and Ibabu.

INTRODUCTION

Water is of fundamental importance to life; thatbisth plants and animals particularly man. It isyveital in
maintaining life processes and growth. The inhalstaof Onicha — Ukwuani are mostly subsistence éasnwho
depend on the slow running water from the creefkeams, and hand-dug wells for their domestic watsds. In
order to have a reliable and good quality sourcdrinfking water, many communities, private indivédis; and age
grades embarked on borehole projects. Virtuallytedlborehole projects were executed for and omalbehthe ever
growing population of Onicha-Ukwuani without geoploal surveys and hydrochemical analysis of theewat

Therefore, one of the major problems faced by mostmunities in Onicha-Ukwuani is the access tocarssl, safe
and sufficient source of fresh Water. Potable wats no substitute and is not only a basic negessilife but
essential for human existence on earth; its prdayimas a great influence on human activities sull@mestic,
agriculture, recreation and its provision limitsetketting up of villages and towns to places whhege is an
existence of supply (Shankar, 1994; Huisman, 19@86Neilson, 1991).
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Groundwater is commonly understood to mean watenroing beneath the earth surface that is watenmdng the
voids within a geologic stratum (Deborah, 1996)o@rdwater is not static but flows through the rotke ease
with which water can flow through a rock mass (peaiility) depends on a combination of the (porgssiges of
the pores and the degree to which they are inteexxiad (Budermeier and Schloss, 2000 and Nels@1,)1Most
local groundwater supply in Onicha Ukwuani kingdammes from unconfined aquifer made up of loosedl soi
materials such as sands, gravels and flood plgogies left by streams and rivers (Oseji et al,220Dseji et al,
2006; Oseji, 2009).

Groundwater usually flows towards and eventualims into streams, rivers, lakes, creeks, pondsbaneholes.
The flow of groundwater in the aquifer does not aje reflect the flow of water on the surface. Ithgrefore
necessary to know the direction of groundwater flowd take steps to ensure the land use activitiéisei recharge
areas will not pose a threat to the quality of gidbwater (Freeze and Cherry 2002).

Furthermore it is important to know if the grounderasystem is a recharge or discharge systemdtagaining or
loosing type. The quality of water is also affechscthe quality of groundwater entering the systdmater supply
in the borehole (Shwille, 2000).

Hence the need for hydrochemical analysis cannaivieeemphasized in not only having access to secwafe
and sufficient source of fresh water supply bugétting background information on the most abungamameters
and access groundwater quality in Onicha-Ukwuandi lm@nce determine the suitability of water witHie tregion
for domestic, agricultural and industrial purposes.

LOCATION OF STUDY AREA

Onicha Ukwuani Kingdom is located in Ndokwa Westdlbgovernment area of Delta State. It comprises Ik
Onicha, Eweshi, Ugiliamai, Amoji and Ibabu commiest It is in the South Eastern part of Delta d&dan the
South-South region of Nigeria and lies betweernudé latitudes 583" N to 5 87" N and longitudes 25" E to 6

45' E. Onicha-Ukwuani is bounded in the North by Ugmo; the South by Ogume and Utagba-Ogbe
Communities; the East by Afor and Utagba-Ogbe conities; and in the West by Ebedei and Umukwata
communities. The area is accessible by network aafds and footpaths that are not tarred. Howeves, th
Kwale/Ogwuashi-Uku express road to Asaba is themntajred road within the study area. Onicha-Ukwisin an
area of low-lying sedimentary terrain, generallgt fand has gentle slope. The vegetation is thaheftropical
rainforest belt characterized by dense vegetatimercconsisting of evergreen forest of tall treéhwndergrowth

of climbing plants that are closed together aldmgydtreams and creek channels and this normaliffetyprimary
vegetation while the presence of grassland withisgptrtees and shrubs typified the secondary végetaattern
within the vegetation belt.

The superficial deposits of the top loamy soil mdvan overlying range between loose and smoothysaail to
clayey soil formation and this gave the sedimetg#scharacteristics off-white to grey color. Thedtion map of
Onicha-Ukwuani in Ndokwa West and her neighboriagnmunities is presented in fig 1.

GEOLOGY OF ONICHA-UKWUANI

The study area Onicha-Ukwuani is within the NigesitB Basin. The Niger-Delta Basin in this paperligspto the
entire 3-Dimensional bodies of continental, trdosil and marine deposits formed by sediments fRivers Niger
and Benue. The continental deposits form the lard atherwise called the sub-aerial region. Thamaateposits
are the water filled region otherwise called thé-agqueous region. The transitional deposits fore stvampy
(mangrove) regions (Hospers, 1965; Ejadiavwe, 1981)

The structure of the continental geologic framewdirected Rivers Niger and Benue towards the ptesitmof the
Delta, hence the geology of Niger-Delta, like otparts of the earth has undergone different charighsfrom the
tectonic setting through the paleogeographic eimiuo the present day. This development of theeNgelta has
been dependent on the balance between the ratedmhentation and subsidence. The balance and shiting
sedimentary patterns appear to have been influebgdtie structural configuration of tectonics oé thasement
(Evany et al, 1979)
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Figure 1: Map of Ndokwa west show the study area
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The geology and geomorphology of the Niger-Deltaehlaeen described in detail by various authorsefAllL965;
Akpokodje, 1979, 1987; Assez, 1970, 1976; Avbo\tzy0; Oomkens, 1974; Burk, 1972; Rement, 1965; tSirat
Stauble, 1967)

The subsurface geology of the Niger-Delta consigtshree lithostratigraphic units (Akata, Agbadad aBenin
formations), which are in turn overlain by sevesQuaternary deposits. The top soil observed irck@xUkwuani
is cameo colored sand (not pure white but withrg pale grey

AKATA FORMATION

The Akata formation consist of low density, higlegsure, deep marine with plants remains at th@aogicularly
near the contact with the overlying Agbada fornmatibhe Akata sequence is typically over pressusédr( and
stauble 1967)

AGBADA FORMATION

The Agbada formation consist of alternating deltaend, shale and stones that is made up of an upper
predominantly sandy unit with minor shale intertialass and a lower shale unit which is thicker thha upper
sandy unit (short and stauble 1967)

BENIN FORMATION

The Benin formation consist of poorly cemented saretlium to coarse in size grain gravel, locallyefigrain,
poorly sorted, and bears lignite streaks and woadnfients. The environment deposition is probabhtaminated
(Kogbe 1981)

METHODOLOGY AND DATA ACQUISITION

Water samples were collected from fifteen (15) timees evenly distributed within Onicha-Ukwuani aadalyzed
for twenty-two (23) parameters. The samples weleaed in to fifteen (15) plastic jerry cans ofiters each with
covers. These jerry-cans were thoroughly rinsetl thie water to be collected and then well stopjéater samples
were collected from open wells by means of ropelauncket (bail method). In each case the bucketallag/ed to
sink some distance without disturbance so as ta getar representative of the water in questiorcedhe jerry can
is filled with water, it is covered and labeledndnimize oxygen contamination and the escape cfolliied gasses.
The need for correct sampling is to ensure thalbgiiy of data acquired from the representativethe water under
investigation.

As much as possible, samples were analyzed soen @dtlection. Analyses were carried out mainlynaldhe
methods described in (Apha 1975 and Apha 1980)veeré stored in stored in accordance with the recentad
preservation methods and holding period as give{Bbiiofield, 1980).

Table 1: The methods of Analysis used in the study

PARAMETER ANALYTICAL METHODS
Temperature Thermometer
Conductivity Conductivity mete

PH PH mete

Hardness, Mg CI, SQ* | Titration

Iron, Lead, Mn, Cu. Calorimetric

NOs, PQ, TDS Gravimetric

Na' Flame photometer

Color Spectrophotomet

COD Spectrophotomet

Parameters such as temperature, conductivitywBre determined in the field due to their unstabigure.
Temperature was measured with a mercury filled nioeneter. Conductivity was estimated with a mark V
electronic switch gear conductivity metef' Was estimated with afmeter. The hardness, magnesium, chloride,
Sulphate of the water samples were determined ftogtitin. Iron was determined calorimetrically. [Mit,
phosphates, total dissolved solids (TDS) were detexd gravimetrically. Analyses were done in wakhservices
limited with registration number and e-mail RE: 1865 waterwell.loss@alpha.linkserve.com respelgtive
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Summary of the analytical methods used in thisystsghown in Table 1.

The hydrochemical data of the groundwater obtaine@nicha-Ukwuani were compared not only with theny
Health Organization standards for drinking watestaed in the WHO, 1984; WHO, 1971 and FEPA, 1@akle
2) but the classification of water based on thedhess as stated by Freeze and Cherry, 1997 (tablehBe
according to Hem, 1970 and Hem, 1985, groundwatelaissified according to its total dissolved salichtents as
shown in table 4

TABLE 2: WHO standard for drinking water (WHO, 1 984; WHO, 1971; WHO, 1995 and FEPA, 1991)

PARAMETER WHO Guidelineg
TemperaturéC NS
Conductivity (Ns/cm) 750
P 7.0-8.5
Total iron 0.3
Total Hardness (mg/L) 100
Total Dissolved Solid 500
NO* (mg/L) 50
CL (mg/L) 200
Mg (mg/L) 50
SO? (mg/L) 200
Phosphate(mg/L) NS
Pb(mg/L) 0.05
Cu™ (mglL) 1.C
Turbidity (Tu) 5
Colour Hazen Unit (HU) Clear
Sodium 200
C.0.D -
Dissolved Oxygen -
Total Akalinity 50 - 100
Chromiun 0.0
Biochemical Oxygen Dissolved (mg/ 5.0
Manganes -
Zinc 5.0
NS means Not Stated.

TABLE 3: Classification of water based on Hardnes¢Freeze and Cherry, 1977}

HARDNESS RANGE | DESCRIPTION

0-60 Soft
61-120 Moderately hard
121-18C Harc

More than 180 Very hard

TABLE 4: Classification of water according to it tatal dissolved solid content (Hem 1970 and Hem 1985)

DESCRIPTION CONCENTRATION RANGE
fresh water less than 1,000 mg/I
moderately saline wate| 3,000 - 10,000 mg/I

solid wate 10,00(-35,000mgs

brine water greater than 35,000 mg/I

RESULTS AND DISCUSSION

The Hydrochemical data of the groundwater in Onidlkauani are presented in tables 4 and 5 respdgtitae
temperature of the water in Onicha-Ukwuani varieahf 27.52 ¢ to 29.08 ¢ with an average of 28.26 and this is
within the limits of the room temperature.

Conductivity value ranged from 75.32 NS/cm to 83N¥cm with an average value of 119.16 NS/cm inviager.
Conductivity usually indicates the presence of alst ions.(Johnson, 1975). The groundwater has high
conductivity and the values indicate that the bolehvater is in contact with more inorganic constiits.
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The P' value of substance usually ranges from 0 to 14e Mater falls on a neutral’Rf 7. Anything excessively
below this P is acidic and above is alkalinity meaning thereldde a slight fall or increase but not in excess.
Groundwater usually falls on the acidic side tfsateiss than 7, hencé' Ran be used to determine the level off
acidity and alkalinity in water, high acidity sugge low alkalinity and level and has a narrow ranfjéolerance.
These changes can be caused by an increase in plesiog matter dead fish or leaves which causesri®er
more acidity conditions. In Onicha-Ukwuani, th&Rlue ranged from 5.12 to 6.70 with an average.®1 5This
result revealed that groundwater in the study &excidic. The acidity is probably due to the preseof organic
matter in the soils. Hence free carbon dioxide fribra atmosphere should be allowed to enter thenghoater
system as rain water percolates underground antesdhe P of the water.

TABLE 5: Hydrochemical data of the Groundwater in Onicha — Ukwuani

Total Color Total
Wells & boreholes Temp. | Conductivity Iron Total Hazen| Turbidity | dissolved| Nitrate | Phosphate Sulphate| C.O0.D
°C (nohm/cm)| PH (Fe) | Hardness| unit (NTU) solid (mg/L) (mg/L) (mg/L) | (mg/L)
(ppm} (HU) (mg/L)
OBIUKPO 2800 | 15000 | 571 7.31 060| 6000 0.4 69.713  0f0 270 | 041 2.11
Onicha-Ukwuani
UGILIAMAIL 2800 | 15100 | 573 7.39 062| 6200 020 69.79  0f2 230 | 038 2.14
Onicha-Ukwuani
UGILIAMAI 2
Onena s 2800 | 9550 | 580 4.15 135| 5640 013 4014 182 100.| 115 2.19
IBABU 2791 | 16000 | 593 7.27 081| 6000 0.5 5840  0f3 250 | 0.40 2.10
OnicheUkwuan
AMOJI 1
: . 27.92| 16300 | 58§ 7.22 076| 6300  0.17 57.80 000 270 | 037 2.09
Onicha-Ukwuani
AMOJI 2 . 2800 | 8059 | 67d 0.0 215| 4940 NIL 10.08 315  300| 220 251
Onicha-Ukwuani
IKE-ONICHA 1 2780 | 160.00 | 578 7.40 069| 5600 0.6 5030 0f4 250 | 041 2.12
Onicha-Ukwuani
IKE-ONICHA 2 2790 | 16200 | 569 821 077| 58Q0 0.8 570  0fl2 230 | 043 2.11
OnicheUkwuan
IKE-ONICHA 3
o e 2800 | 12000 | 576 358 121 7040 012 4850  1p1 110 | 119 2.20
IKE-ONICHA 4 2800| 13100 | 594 349 125/ 6700  0.12 4780 1po 130 | 117 | 223
OnicheUkwuan
IKE-ONICHA 5
AT 2900 | 15800 | 584 8.16 068| 5900 0.2 5580 016 250 | 037 2.10
IKE-ONICHA 6 2752 | 15600 | 594 759  072| 7500 023 5490  0f4 220| 035 | 213
Onicha-Ukwuani
EWESHI1 27.61 80.16 | 594 057 210| 6500 0.9 40.51 192 050.| 150 2.35
Onicha-Ukwuani
EWESHI 2 2761| 7954 | 569 030 215| 6390  0.14 4210 18 070.| 148 2.30
OnicheUkwuan
EWESHI 3
onei Ukwuant 2814 | 7532 | 514 6.10 100| 57400 022 61.20 0.5 330.| 152 2.19
2752
7532- | 5124 0.10- | 060- | 49.00/ 0.10- | 1008 | 0.10- | 0.03- 035- | 2.00-
RANGE OF VALUE 000 | 6300 | 670 821 | 215 | 7500 0.23 69.79 | 3.15 033 220 | 251
WHO NS 750 78'%‘ 0.3 100 | Clear 5 500 50 NS 200 ;

The cations determined in this study include Isodium and. Magnesium.

Iron is a reactive chemical and pure iron tarnistagsdly in air or water, iron is an essential mhétathe human
body, it is needed for body build up in biologisaistem because of its ability to form complexes tmdxist in

different oxidation states. The blood pigment heloloigg contains iron. The ratio of iron in water @éapls on the
oxygen concentration in the water, th &hd other chemical properties of water. High catraion of iron in
water causes reddish brown stains on white porceaameled ware, fixtures and fabrics. Water coitgiiron

tends to impact unpredictable colors and therefoeunsatisfactory for industrial purposes. Thaues of Iron in
the water are in the range of 0.10 mg/l to 8.21ragd that of Sodium is 6.49 to 12.50 mg/L respetjivThe value
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of Iron is above the standard value for drinkingeaveand sodium value is below the standard valustated in
(WHO, 1991; WHO, 1984; WHO, 1971; WHO, 1995 and BEP991) for drinking water.

The average concentration of magnesium in the wsatérl5 mg/L. This average, even the minimum vdué5
mg/L) or the maximum value (2.15 mg/L) are too lmamake the water not suitable for domestic orcagftiral use
but for industrial use.

Total Hardness ranges from 0.60 to 2.15 mg/L inceatration indicating that the water is soft whempared with
the WHO standard for drinking water. This shows tha water is suitable for domestic use and hevileform
lather easily with soap

TABLE 6: Hydrochemical data of the Groundwater in Onicha — Ukwuani

. Biochemical

Wells & boreholes D(';ilgl\e/sd AIIIaOIitsiIty Sodium | Lead | Chromium Oxygen Chloride | Magnesium| Manganese Copper | Zinc

v "% | “opm) | (ppm) | (ppm) | Dissolved | (mgll) | (pm) | (ppm) | (ppm) | (ppm)

(0O) | (mgiL) oy
OBIUKPO 5.02 11.80 651 | 0.006 0.04 0.09 5.16 0.17 0.04 50.00 0.01
Onicha-Ukwuani
UGILIAMAIL 5.04 11.50 6.49 | 0.004 0.06 1.06 5.2 0.22 0.02 £20.00 0.01
Onicha-Ukwuani
UGILIAMAI 2
Orena 5.09 11.50 10.00| 0.002 0.01 0.49 5.3 0.58 010 0100 0.01
IBABU 5.01 10.70 741 | 0.007 0.05 1.03 5.21 0.23 00§  40.000.01
OnicheUkwuan
AMOJI 1 ]
AN 5.03 11.90 6.59 | 0.004 0.03 1.05 5.18 0.21 0.0 70.00 0.01
AMOJI2 . 5.20 4.70 1020| <0.01 0.02 0.02 5.8 215 0.04 %00 NIL
Onicha-Ukwuani
IKE-ONICHA 1 5.01 10.70 6.47 | 0.003 0.06 1.08 5.2( 017 002  5.000.01
Onicha-Ukwuani
IKE-ONICHA 2 5.05 11.60 7.10 | 0.008 0.08 1.05 5.17 0.25 006  2.000.01
OnicheUkwuan
IKE-ONICHA 3 )
TR 5.10 8.40 1041| 0.01( 0.01 0.32 5.42 0.61 0.15 80.00 0.01
IKE-ONICHA 4 5.08 9.50 11.16| 0.02( 0.12 058 5.3 0.63 013  3.000.01
Onicha-Ukwuani
IKE-ONICHA 5 ]
A 5.03 12.13 852 | 0.05( 0.05 1.07 5.15 0.26 0.03 20.00 0.01
IKE-ONICHA 6 5.05 11.56 8.45 | 0.03 0.07 1.04 5.13 0.29 008  €0.000.01
Onicha-Ukwuani
EWESHIL 5.13 6.19 12.30| <0.01 0.05 0.05 6.04 1.10 0.14 .00 0.02
Onicha-Ukwuani
EWESHI 2 511 6.10 12.50| <0.01 0.05 0.05 6.13 1.08 0.12 %0[0 0.01
Onicha-Ukwuan
EWESHI3 5.00 12.20 750 | <0.01 0.13 1.05 105 0.15 0.04 0x0 001
Onicha-Ukwuani
RANGE OF 4.70- 6.49- | <0.01 513- 0.01-
UALUE 500-5.20| 5o treol oos| 001043 | 002108 | 015215 | 002014 <001 0
WHO : 50-100 | 200 | 0.05 0.03 50 200 50 : 10p 5

All the water in Onicha-Ukwuani is tasteless anarbebs. The colour indices ranged from 49.00 t®@3azen
units. The value correlates well with the Turbiditglue of 0.10 — 0.23 NTU. This is shown by thebidrand
brownish appearance of the water. The water are muwbid in the rainy season than in the dry seagomhich
time, they appear to be relatively clear

Total Dissolved Solids (TDS) range in value fromQBto 69.79 mg/L. This is far below the stipulatedue of 500
mg/L (WHO, 1991; WHO, 1984; WHO, 1971 and FEPA, 1pfr drinking water hence the water is not hadrrfu
view of this parameter. This water is suitableifagation.
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Biochemical oxygen demand (BOD) is one of the m@adtiable measures of the quality status of any nvéttés
also a measure of organic matter in the water ohétexd by the oxygen consumed by the micro-organisimbe
metabolic decomposition of their substrate dissbleeganics (Faluyi and Assez, 1981), The valuesinbtl were
0.02 to 1.08 mg/L and when compared with (FEPA,1)98 is less than the doubtful value of 5 mg/.view of
this parameter, the water is good.

The anions determined in this study include Chigriflulphate, Nitrate, and Phosphatee Chloride value ranged
from 5.13 mg/L to 10.50 mg/L. These values are Wwelwe 200 mg/L stipulated standard for drinking evafThe
sulphate value ranges from 0.35 to 2.20 mg/L, theedees are much lower than 200m g/L which is tifeutated
value by W.H.O for drinking water. The level of @phate ranges from 0.03 to 0.33 mg/L. The minimahe of
nitrate is 0.10 mg/L while the maximum value is3rhg/L. Hence the value of the parameters indictitasthe
water is not injurious.

The contrast of the result obtained with the WHé&ndard revealed that the water sample in the siuely contains
higher concentrations of iron than the WHO recomdeehlimit of 0.3 mg/L. This indicates that iron beg
minerals are common in the study area. The welewit the area require treatment to reduce thel lefveon
content in them.

Consequently, exposure of the water to air for atiah to take place could cause ferrous oxide émtho oxidize to
ferric oxide and these would precipitate as rusbreal ferric-hydroxide that stains plumbing fixtaréaundry and
cooking utensils and properly filtered. Furthermotiee free carbondioxide should be allowed to erber
groundwater system so as to reduce thefRhe water.

Fig 2: Water treatment to plant for domestic purpoes

Apart from the acidic condition and the high iroontent, none of the parameters studied exceedestithdated
standards showing that the water is potable it&kéor high iron concentration and acidity..

Water samples collected from existing wells in GaidJkwuani were analyzed and the water is founbet@acidic,
soft, low in dissolved constituent and has higmioontent when compared with the World Health Oizgtion
Standard for drinking water.
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CONCLUSION

The results revealed that water Onicha-Ukwuanbisomly soft and low in dissolved constituents acidic and has
high iron content.

Recommendation

It is recommended that polyvinyl chloride (PVC) @ipand several tanks should be used for the treatnfiehe
water in to reservoirs respectively. Furthermarés recommend that the water should be exposétetatmosphere
for oxidation to take place as shown in fig 2.
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