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Natronsl prisey drinkiog weler standard

Coocring e b The inorganme compounds cre more tosie

ir L organle compoansds (Stenumer U760 Soluble an-
ey salts can cause gastromtestingl mucosa and trigger
ststivned vomting after arel uptase. Other el fevts include
WDdomnal cramps, durrhen and cardioe oxicity (Ehnder
and Foibery 19800,

Hormm s nol considered to be an essential element for

human nuiiion iScheoeder et sl 19720 At high concen-
fraftens. b couses vasosonstrichion by ity direct
stneration b crterial muscle, peristulsts as o result ol the
siolont stunulution ol smooth muscles awl convilsions and
parslysis Tellowing stinwlaton o the centiad nervous
ssstenn Steckinger 98T The prevalence of dental caes
hits witso been Bnked 10 high dose of barum, Deatly may
ocenr mafew hours or alew days depending on the dose

&
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and sodubility of the banum salt. The health effect of ex-
vess mivkel jnowater includes skin frvitation and hyvpersen-
stlivity, T can also be carcinegenic fWHO 20035,

NMangunese 15 an essential element for man. Bxcess -
ke of Mnoinowater can dead o neurological effects
{Canavanet ¢t al, 1934, Cook et al. 1974: Roels of ol 1999
ATSDR 2000), Exposure to high fevels of manganese can
abso dead 1o o diseave called manganism which s charac-
terized by u Porkinson-tike syndrome mcluding wepkness,
anvrexivc, musele paing apathy. slow speech. monotonous
tene of vorce, emononless musklike fucial expression and
slow clunsy movement of Hmbs,

The pollution index was used in this study o evaluate
the degree ol trace metal contamination in water sumples
{Subramant et alb 2010: Twdd 1950 US. Eovirenmentul
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Fig. 7 Plots of polintion index 1.8
against sample locations 16
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Fig. § Perceniage of contaminaled rrace elemenls

Protection Agency 20602, 2008, 2009). The tolerable level
is the element concentration in the water considered safe
for human consumption. The tolerable fevel given by
Wilcox (1948) and U.S. Environmental Protection Agency
(2012) was used for water, and the pollution index can be
caleulated by the formulae:

Pl = (Heavy metal concentration in water/Tolerable level)

/Number of heavy metals. (4}

The PI among all sites varied from 0.09 to 1.76 with a
mean value of 0.37 (Fig. 7). Waler sample with pollution
index =1 is regarded as being contaminated although the
water Is generally contaminated as much as there is any
kind of contamination in it, Eight percentage ol the water
samples which mclude Wd, W24, W47 and W49 showed
pollution index above 1 (Fig. 7),

Mn contributed the highest percentage (46 %) to the
pollution index. This was followed closely by Pb which
contributed 25 %. Ba, Niand Sb contributed 17, 13 and 9 %,
respectively (Fig. 8). These trace elements just like major
eicments were from both geogenic and anthropogenic origin.

Conclusion

Filty samples from hand dug wells and boreholes were
collected within ljebu [gbo and its environs, southwestern
Nigeria. The purpose was to cstablish preliminary baselines

Sample Locations

for constituents in the groundwaler and also to determine
the quality for both drinking and irrigation purposes.

The pH and TDS of groundwater showed thal he water
varied within slightly acidic to basic and fresh, respec-
tively. Ca. Mg, Si and S were all within recommended
standard for both drinking and irrigation purposes. Al, Fe,
Na, K and P were above the EPA 2012 recommended
standard for drinking water in 79, 23, 3, 37 and 6 % of the
water samples, respectively.

There is invelvement of silicate weathering in the geo-
chemical processes, which contributed mainly calcium,
magnesium  and  petassium  ions to the groundwater.
Na® 4+ K contributed more to water chemistry than
Ca¥ 4 Mg™. The high concentration of Fe, Al, Na, K und
P which were above recommended standards could also be
linked to anthropogenic sources which include waste
dumpsites, agricultural activities and sewage that are
common in the study area.

SAR in water samples ranged from 0.12 to 10.43 and
can be classified as excellent and good for irrigation. MAR
varied between 0.89 and 87.94 %. The values obtained in
only 22 % of the waler samples were <50 % considered
suitable with no hazardous effects to the soil. The values
obtained for the SSP parameter ranged between 62.79 and
90.32 %. Seventy-eight percentage of the water samples
fall within Ffair classification of 80 %, and the remaining
samples fall within poor (>80 %) for the purpose of irri-
gation. Kellys ratio (KR) obtained for the water samples
was 0.008-0.08 meg/L. The values obtained were lower
than the permissible limit of 1.0 for all the samples. Water
samples were also above 15 % recommended standard for
irrigation water based on Na%.

Trace element analysis showed that the concentration of
Te and Ti was below detection limit for all the samples. As.
B, Cd. Cr. Cu, Mo, Ni, U and Zn though present in water
were below recommended standards for all the samples. Ni
and Sb exceeded recommended standard only in sample
W24, and Ba exceeded recommended standard in W20
wilh value as high as 909.76 ppb. Mn and Pb were higher
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than recommended stundurd 1 12 % of the samples, The
sollution idex varied from 0.09 to 166 with § % ol the
water sumples showing pollution index above 1.
Generally . groundwiter in the study areacis suitable for
bath domestic und irmigation nses except sumples Wd, W24,
WA and WaY However, since heavy metals are not
prodevradables they tend o broaceumulute and bromuagnily
1 the body und eventually become harmtul to lnnan health,
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