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Abstract:  The physicochemical quality of water samples fromugd and surface water in Obi Local Government
Area was studied. Temperature, pH, electrical cotidty, total dissolved solids, turbidity, suspead
solids, total hardness, total solids; sulphate @rdride ions were determined using methods presdrby
APHA. The elements determined were sodium by flametometer and calcium, magnesium, zinc, copper,
lead, chromium and arsenic by atomic absorptioctspghotometer. It was found that the pH valuegean
from 6.00 — 6.30 and were not within the limit 066 — 9.50 prescribed by WHO. Copper and turbidity i
some of the samples exceeded the WHO maximum pshiesimits. However; other parameters were
within the WHO limits. Therefore, all the sourcessessed are acceptable as potable water to the area
However, there is the need for constant routindyaizato ensure safety and non contamination oewat
before exposure for public use in the area of study

Keywords: Physicochemical parameters, borehole, open steflam, water

Introduction trace elements are essential to man, at elevateels)e
Water is extremely essential for the survival dfliaing essential and non essential elements can causéohogizal
organisms and its quality is of utmost importance t abnormalities, reduced growth, increased mortaltyd
humans in every aspect of life (Jablkaal., 2012). Water ~mutagenic effects (Asaolu, 2002; Adeyeye and Abeyud
is a very significant determinant of sustainable 2004)- . o ,

development that should be carefully and properIyTh's stuqu was aimed at providing mformathn oe kel
managed to make for suitable and sustainable huma@f Pollution of domestic water sources (mainly Wure,
health (Ogunawo, 2004). open well and streams) in Obi Local Government Area
However, potable water needed for human consumptiohl@sarawa State, Nigeria. This was done by companieg
does not always occur in nature, due to the presefic results obt_alned on the quality status with stathelzet by
dissolved or suspended impurities in most naturalew WHO. This was however, required to evaluate and
bodies (Goldface, 1999). Also, most water bodieshb ascertain phe quahty of water consumed by resmleﬁthe.
underground and surface are normally contaminayatide ~ COmmunities in this area and also look at assatiate
activities of humans. Surface water bodies couldetiss ~ dangers if any.

quality or status changed by the run-off from agtioral ]

farmlands into it as this could have some metawelsas ~ Materialsand Methods

residual organic and inorganic matters from appliedStudy area -
fertilizers and other agrochemicals whereas that ofoPi LGA is in Nasarawa State, north central gedtial
underground water contamination is basically due toZon€: Nigeria. It is located on longitude38 to 900 E and
leaching from polluted environment. Iatltu_de E_BOO to 830N (Fig. 1). _It is generally very warm and
Potable water is an essential factor that makesfonar humid with dry season spanning from October to Maxod

d health d B ic devel t of the rainy season from April to September. Residdnts
goo ealth and socio-economic development Of Man,,yynities in this area live on ground water andase
(Bouwer, 2012); however, this is lacking in many

o e o water (streams) as sources of potable water supplje the
societies. This is due to the fact the provisiomofable (egidents in the administrative headquarters ofalloc
water in almost every part of Nigeria is the sole government area live on individual and governmenhed
responsibility of the Government. Hence, this psmn  poreholes and deep hand dug wells as potable \sagsly
where available would only be at the local govemime sources. The communities used for this study aneakashi,
headquarters with the supply being epileptic. Agsalt of  Obi, Odobu and Tudun Adabu.

this, residents in different communities resort day
available water source for their daily water neatheut
attention being given to possible associated cointion
of sources.

In view of the importance of water to life geneyalits
contamination at every level is perceived as ameissf
serious environmental concern and threat to lifiee Dasic
purposes for which water is domestically requirediude
drinking, bathing, cooking and general sanitatiarchs as
laundry, flushing of closets and other householdres
(Aremu et al., 2008). Water is also required industrially for — \

almost all production processes, cleaning and mesoases N s
for cooling, etc. and for whichever usage, if contzated it ~ Sampling Location: Area Shaded with dots — Obi LGA
affects the industrial set up and so there is advthg need for  Fig 1: Map of Nasarawa State Showing Sampling Location,
potable or clean water. The determination of metaitent in ~ Obi Local Government Area

water is of great importance because despite tdHat some
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Sampling Statistical analysis

Borehole water samples were collected from Kaureestr The data generated were treated statistically layuating

of Agwantashi town and Agada street of Obi townjlevh the grand mean, standard deviation and coeffic@nt
well water samples were collected from Oleye stifet variation. All determinations were done in triplies.

Agnwan tashi town, Oriso street of Obi town, Agwan- Results and Discussion

Alago of Odobu and Agwan-Ali of Tudun — Adabu. Tees Table 1 shows the sampling locations and the soafc
areas were specifically chosen for the study becaus samples in Obi Local Government Area. Table 2 shows
greater percentage of the population of people filoese the results of physicochemical parameters of water
various communities depends on these water bodies f samples from Obi Local Government Area. The results

their daily potable water supply need. indicates that temperature values ranged betweed0 25
29.00°C which were within the WHO (2006)
Sample collection, treatment and preservation recommended values of between 5 — 55 °C. This is an

Water samples were collected twice every day &rat important biologically significant factor, which gls an
of two weeks and the day and time varied in oraer t important role in metabolic activities of organism.
account for the cyclic intermittent variations thetay  Electrical conductivity which is an indication dfe level
occur at the collection source. Borehole water sampl of dissolved ions, for all the water samples ranffedh
were collected directly from the taps; well watamples  119.00 — 146.0QS/cm which were all generally far below
were collected using a fetcher and stream wateipksm its tolerable limit of 100QuS/cm recommended by SON
collected directly from the stream using a cup. The(2007). The pH of water is likely to be corrosied this
samples were all collected in clean 1.5 L white may cause the leaching of household common métal, c
polyethylene stopper containers which had beenexbak pot and water containers. These values are notnwiitie
overnight in dilute HN@ solution, 0.1M before washing same range with values obtained from various works
finally with soap solution and firstly rinsed wittistilled reported by Aremat al. (2010) and Murhekar (2011).
water and filled with distilled water to the sanmglipoints.

The containers were emptied at the sampling pantt  Table 1: Sampling Location in and around Obi L ocal
rinsed severally with the samples to be collected a Government Areaof Nasarawa State, Nigeria

eventually, the collection of samples and the daeta SampleLocations ~ Source  Sample Number
covered (air tight) immediately. Preservations &t  Agwantashi Borehohe AG-B
samples were carried out as prescribed by APHAZR0OO  Agwantashi Open well AG-O
The samples were then placed in a plastic contaiitbr Agwantashi Stream AG-S
ice and transported and stored thereafter °ax ih the Obi Borehohe OB-B
refrigerator, Haier Thermocool, T 300, to slow down Obi Open well OB-O
bacteria and chemical reaction rates, prior to yaisl Obi Stream OB-S
(Akpoveta, 2011). Odobu Open well OD-O
Odobu Stream OD-S
Physicochemical analysis Tudun Adabu Open well TA-O
The temperature of water sample was taken at tiee ofi Tudun Adabu Stream TA-S

collection using the mercury bulb thermometer calied in
degree Celsius, pH was measured at the site of lsamp

collection using pH meter JENWAY-53800, turbidity b .
Hanna instrument (LP 2000 Turbidity) and the eleatr — 9.50 prescribed by WHO, 2006. TDS values rangei f

conductivity measured using conductivity meter niode (3040 — 41.80 mg/L), water containing more tha® 50
NAPTOP PB5 (London, UK). Other parameters deterciine ~ M@/L of TDS is not considered desirable for drirgkin
the preserved water samples were: Total dissolotidssby ~ Water supplies as recommended by WHO (2006); hence
gravimetric method, total hardness, calcium harsineisioride  the water from the various sources is good for ditime
ion all by titrimetric method and sulphate ion by and industrial uses. Suspended solids values rafiged
spectrophotometric method (APHA, 2002). All the mieals 1. 00 — 25.00 mg/L and turbidity values ranged fré.00

The range for this work is (6.00 — 6.30) compa®.60

used for this research were of analytical gradaiobtl from  — 28.00 mg/L and the values exceeded WHO limiis, ith
BDH (British Drug House, London). due to colloidal and extremely fine dispersionse Malue

of total hardness ranged from 60.00 — 120.00 GaGgiL
Metal Analysis for samples from Agwantashi borehole, stream in, Obi
Digestion of samples open well in Obi, stream in Odobu and open wellugun

250 cni of water sample was collected into an evaporatingAdabu which were found to be within the WHO (2006)
dish and 5 crhof concentrated HNOwas added. The sample |imits, while open well and stream in Agwantashi,
was digested for about 60 min using digestion biack fume  porehole in Obi, open well in odobu and stream il(ih
cupboard until the solution reduces to 25°cwith a Adabu had values that fall below WHO limits. TS ues
characteristic colour, indicating complete digestioThe range was (32.60 — 56.00 mg/L) and fall below 5@fLm
digest was allowed to cool and transferred to a9 acid WHO limits. The ranges for sulphate (24.00 — 481GgL)
washed volumetric flask and brought to the 56 omark with and that of .chloride (82.80 — 104.80 mg/L) weretfalow
deionized water (Atolayest al., 2006). Sodium in water WHO (2006) limits. Thé highest lvariability was faliin

sample was determined using flame photometer (@grni - .
model 405, Gallenkamp, London, UK) using NaCl tepare suspended solids (50.00%) while the least was pH

the standard as described by Areehal. (2010) and Ca, Mg, (1.80%).
Zn, Cu, Pb, Cr and As were determined using atomic
absorption spectrophotometer AAS (VGB 210 System).
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Table 2: Physicochemical parameter valuesin water samplesfrom Obi L ocal Government Area of Nasarawa State, Nigeria
Parameters AG-B  AG-O AGS OBB O0OBO OBS ODO ODS TAO TA-S Mean SD CV%
TempC 26.5 27.00 25.60 29.00 27.00 26.00 29.00 27.00 .0028 27.00 27.21 1.14 4.19

Conductivity
(uS/cm)

121.00 134.00 145.00 119.00 131.00 144.00 133.00 6.004 130.00 144.00 134.70 9.88 7.33

pH 6.00 6.00 6.10 6.20 6.00 6.30 6.20 6.20 6.20 06.2 6.12 0.11 1.80
TDS (mg/L) 36.80 32.00 30.60 30.40 35.00 34.00 30.4 41.80 30.80 31.00 33.30 3.74 11.23
SS (mg/L) ND 1.00 2.00 8.00 6.00 11.00 8.00 4.00 008. 25.00 7.30 6.74 92.33

(T,\‘I‘?L")"ty ND 6.00  13.00  12.00 13.00 2840 1200  9.00 400 0@4. 11.14 664 5961
TH 100.00  80.00  60.00  60.00  100.00 120.00 60.00  120.0000.00 60.00  86.00  69.63  80.97
(CaCQmg/L)

TS (mglL) 36.80 33.00 32.60 3840 4100 3520 38404580 3880 5600 39.60 534  13.48
(Snl:g;gﬂe 32.00 28.00 2400 30.00 36.00 4500  30.00 48.00 0C28. 30.00 3350 7.65 22.84
?n?g;[')de 10400 122.00 8200  99.20 10400 98.60  99.20  112.088.60  99.20 9452  14.29 1512

ND=Not Detectable, NA=Not Available, TDS=Total Didgeed Solid, SS=Suspended Solids, TH=Total HardrESs Total Solids

Table 3: Mean metal concentration (mg/L) in water samplesfrom Obi L ocal Government Area of Nasarawa State, Nigeria

Metal AG-B AG-O AG-S OB-B OB-O OB-S OD-O OD-S TA-O TA-S Mean SD CV%
Ca 80.20 60.10 40.12 40.17 80.23 80.11 40.00 60.0®0.00 40.00 58.09 17.56 30.23
Mg 20.15 20.13 20.45 20.35 20.22 40.56 20.00 60.0040.00 20.00 28.19 13.96 49.52

Na 6.40 8.20 12.80 14.60 10.40 8.33 8.33 6.80 2.8014.60 9.33 3.66 39.23
Zn 1.42 1.22 114 1.68 1.28 141 1.14 1.26 180 012 1.36 0.32 23.53
Cu 1.99 1.77 2.23 0.56 2.35 2.15 2.15 0.59 178 123 179 0.67 37.40
Pb ND 0.01 ND 0.01 ND ND ND 0.01 0.01 ND NA NA NA
Cr ND 0.02 0.01 0.05 0.01 ND ND 0.03 0.02 0.01 0.02 0.01 50.00

As ND ND ND ND ND ND ND ND ND ND NA NA NA

ND = Not Detectable, NA = Not Available

Mean metal concentrations in water samples (Table 3Sodium concentrations in all the samples fall beWw#O
shows the range of values of (40.00 — 80.23 m@a0,00 limit of 200.00 mg/L. When compared with the work
— 60.00 mg/L), (2.80 — 14.60 mg/L), (1.20 — 1.80/l;pg  reported by Aremuet al. (2008) the concentrations of
(0.56 — 2.35 mg/L), (0.00 — 0.01 mg/L) and (0.00.65 sodium are within the same range. Zinc, lead and
mg/L) obtained for Ca, Mg, Na, Zn, Cu, Pb and Crchromium concentrations fall within the WHO (2006)
respectively but for As, it was not detected in afithe = recommended limits. But compared to the work repgbrte
samples. Calcium is directly related to hardnes& th by Aremuet al. (2008) the concentrations of zinc are not
concentrations fall within the permissible limit in the same range while lead and chromium leveleewe
recommended by WHO (Table 4) from sampling points,within the same range. Copper concentrations exdeede
Agwantashi boreholstream in Obi and open well in Obi the WHO limit for water samples from stream in
but its concentrations at other sampling locatiovese  Agwantashi, stream in Obi, open well in Obi, opegllin
below the WHO (2006) permissible limits. The valdiaié Odobu, and stream in Tudun Adabu but within WHO
below that of similar work on comparing with the (2006) acceptable limits for samples from borehahel
physicochemical status of ground and surface water open well in Agwantashi, borehole in Obi, stream in
Akot city, India as reported by Murheker (2011). Odobu and stream in Tudun Adabu. Copper even though
Magnesium is also related to hardness and theery useful to the body system of humans, whenetliger
concentration falls within the WHO (2006) limitsaept  accumulation of this essential element beyonddlezdble

for samples from sampling points, stream in Obbgash in  limit prescribed by regulatory bodies it constiiteealth
Odobuand stream in Tudun Adabu in which it exceededrisks. The most highly varied element was chrom{@¥,

the WHO (2006) tolerable limits but still within éh 50.00%) while the least was zinc (CV, 23.53%) asmho
permissible limits. The values are above that afilar by the calculated percentage coefficient of vasia{iTable

research work reported by Areraual. (2008). 2).
Table4: World Health Organisation (WHO) tolerable value Conclusions
limits for potable water _ In the light of the parameters determined, it can b
Parameters Highest Desirable F’,V'erarf:i"s‘g‘_‘g‘l"e concluded that users of ground and surface wat@nih
Temperatured) 555 5_55 around Obi Local Government Area are not likehhave
pH 7.00—8.90 6.50 — 9.50 any adverse effect as fa_r as some parameters like
Conductivity {1S/cm) 1000 1000 temperature, suspended solids, total hardness,stalids,
TDS (mg/L) 500 1500 sulphate, chloride, calcium, sodium, zinc, leadpofium
Turbidity 5.00 5.00 and arsenic are concerned. This is because these
QJI (ﬁ:t(é%:]“%'i) 13;’0 5280 parameters recorded values that were within WH®GRO
Chlgride (mgg,L) 200 250 limits for drinking water. On the other hand adeers
Calcium (mg/L) 75 200 effects due to high values of pH, turbidity, magaesand
Zinc (mg/L) 0.01 3.00 copper are likely to be encountered because alaibsie
Copper (mg/L) 0.50 2.00 samples recorded values that exceeded WHO limits fo
k/le;dng;‘i%/n'-q) (gD 0-??01 %gé drinking water. Thus the sources are acceptableerwat
Chr%mium (mgﬁ_) 0.05 0.05 supply to the areas. There is the need for constarine
Sodium (mg/L) 200 200 analysis of the water bodies in this area to ensafety
Arsenic (mg/L) 0.001 0.001 and non contamination of water before exposurg@ttdalic
Source: WHO (2006) use.
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