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Abstract 
Tl~e level of water pollution by heavy fnetals ' 

(Cu, Xn, Co, Ni, As, Mn, Cd, Cr. !)hi in 
twelve selected water Darns in Osun stale 
wcre determined i n  oldc;. 10 lcnow their 
distribution and possible suul-ca inta the 
dams. Their bottonl sediment and waler ' 
were colIected for analysis. The result in  
sediment showed that .the concentration of 
lnanganese is high in all the dams with 
values ranging from 21,27-775.39mgkg and 
it spreads across all the locations. Cobalt 
was detected oniy at one. location with 
c6ncentration of 3.01mdkg. The result in ' 

water ,analysis showed that the concentration 
of zinc is more than that of manganese, 
almost in all the Jams. The values detected 
wcrc betwecn 0.0618lng/kg and 
0.5068mg/kg while. that of manganese was' 
between 0.01 1 2nlglkg and 0.1 887 mgllig. 
Cobalt and cadmium were not detected in ail 
the dams. Thc variation in the concentmtion 
ofthese metals in sedi~nent and water trlay 
be due to chenlical factors such as solubitity, 
ion exchange ratio and electrocl~emicaI . 
deposiiion. The concentiations of a l l ~ ~ ~ ~ e t a l s  
detected were below the standard limit for 
the heavy metals in surfgee water according 
to Regulatory arlthority Specification, 
Meanwhile, bionccumulation of thcse metals 
in tissue of  the body t~.tay. be toxic zo I~umiln 
heallli. 
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Introd~~ction 
Water is f~~ndamentil to life sustenance. It 
is vital for drinking, auiculture and 
industries. However, availability of water is 
not the 111iljor problem but its high qualily 
lor the hun-~an we, '-.Water pollulion and 
contarnination are i~creasing everyday dne 
to the increase in the. 13urnber of industries, 
agricultural practices and indiscriminate 
disposal of domestic wastes. Water 
pollutipn is the introduction into water, 
substance tbat alters its c.onlposition eiil~er 
directly or indirectly. Contamination on its 
own is when the level of pollutants is below 
the hazard level (Holdgate, 1979)- Water 
can be contaminated by .heavy metals such 
as call~niulrl (Cd.)., Ckromiunl (Cr), Mercury 
(I-I@, Arsenic (As), Manganese (Mn): Zinc 
(Zn), Copper (Cu), L,ead (Pb), etc. due to 
their existence in the en~.til crust and t!iroqgIr 
anthropdgenics: sources. Hezvy metn!s 
weahred fr013i. lnaturd rock foi-ma( ion 
spread widb!:' illtd. !he e~~viro~linent 
occurring iil particultik or clissol\~ed form in 
soil, Inkes,. pi ur.r 3, -stt:iwaier ancl sea llottr 
sediment. I2xCculi\:o accun?ulation (I?' IIC ivy 
metals can have deleterious effects on soil 
fertility, .water quality, affect ecosystenl 
Stlnctions and coj~stitute a risk to c?i~imals 
and human health (Sun et al., 2001 ). 

In the light of these, i f .  is necessary to h ~ o w  Llle 
levels of and contamination of the 
water the public consume (if any) and to 
develop tecl-~l~ologies for inlprovirig tile level 01' 
water purification, remediation of contaminated 
sites i:tviilligan et. nl., 2002) and finding 
ircl-uliq Lies LO reduce i d  Inailage tlle el'lluerris 
produced by indwlsics. T1;lc presencil of a n:ckal 
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does not necessary indicate-: an 
environmental prohiem: however; it is a. 
matter of concern when the an0un.t detected. 
approaches or exceeds the conceniration tlraf 
can harm organisms, including , humans 
(Sawyer ci CI~ . ,  1 994). 

Heavy metah are cl~emical elel~~enls with 
specific gravity that whicli are f ive limes the 
specific gravity of watey. Specific gravity is 
the measure of the density of a given amount 
of solid substa~~cc w11cn comparccl to rul 
equal amount of water, 1-Ieavy meluls are 
widely distributed' jsl the, earth's crust, 
Volcanoes and the weathering frorn:,':the 
natural rock formation release heavy metals 
into the atmosphere. The activities of 
inining industiy depends Q the abiliiy to find 
and extract the scattered natural 
concentration of commercially valuable 
heavy. metals such as irbn, ciclcl,. or !cad.. 
Major nnthropogc~~ic so~~rccs tt l .  !\t:u*.:.:/ 

metals are wastes from industries arld 
agriculture; .household wastes; urban 
drainage and depositioil of airborne 
pollutants. The way .many products made 
from these nletals are used nlay also release 
toxic metals into the environn~ent. For 
example, lead was once added lo gasolil~e to 

ed~aace the peribrmance of automobile engine 
rind ths vaiati!e, highly toxic metal was widely 

.: disper~ed with. the exhaust gases. The waste 
..: from agricdW.pesticides, use of fertilizer and 

dornestic.wastes when deposited on soil close to 
the rivers, lakes and coastal water, after 
decompositio"~-and subsequent leaching would 
eventually &nd their ways into the surface 
water. For example, .in Southwester~l Nova 
Scotia, acid rain has made'lakes dnd rivcrs muc11 
more acidic, enabling dissolutian o f ,  heavy 
metals, lllorc rcadily from rock, soil and 
scdimt:t~i (1 .t+\.irt&; f(397). 'I'l~is pr~ l i iu i i iuy  
work is focused an determining the presence 
'and'.th&.spread of heavy metals in the surface 
water dams in 1ocations.considered and to also 
con~pare the resiilts with standard of toxicity 
th.& are, alreydy established .so as to ascertain 
human and anin~d sdfety. 

':. jtlnte~hl+' drrd $leill.:lds 
Bol.i.! sdii;\?:its anc! wa!-er samples were 

. c;olJcct~:d in rwelvr- differen! si1rfac.e water 
dal;s. 111 fJs1il-1 Slate, Southwestern Nigeria. 
The area oc map as shown below were 
selected due to the intense agricullural 
practices, nearrless to the i~~dustrial zones 

' and dumping sitks. 

Water salnples were collected at reasonable The acid-acid digestion  neth hod \ ~ n s  
distilnccs Ti.o~n tllc br111k ul' ~llc cia111 tt~id kcpt cn~l,Joyccl .li.tt ll~i:, w61.k. 1.28 ol' ba111ple 

I 
inside labelled tagged plastic co~~tainer for weighed with ai~alytical balance was pt~l into 
analysis. Also, sediment sarllples were Teflon beaker arid 3mI of IIF ntere added 
collected at the floor of the dain using a grab ' followed by 51111 of squaregia (150ml cf 
collector in polythene bags and plastic. diluted HCL -+ 50~~11 of  HNQ) the :nixture 
contnincr with tagging ~ninersls. C:.'ompletcr ~ v s s  properly sh:tli&11 !.i\gether. 301111 of boric 
sampling tcch~liquc was striclly &'ol:ov;rd. ' ucici \;vs zl>:o added. atid hzatet! fbr 45 tc! 60 
The samples were air-dried for . days, minutes;. .Dbiii!ctl iwler was added to the 
grounded and sieved with lirm mesh, md '::- required 19~1111 md srorsd for analysis. 
kept inside the plastic container for onu~wd . 
digestion. 
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Fig. 1: Map of Osun State showing the location of the Dams. 
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Analysis of heavy metals (copper; cohi~lt. 1 and 2. Figures ?' and 3 botlt sl~owcd 
chromium, cadmium, 'arsenic, manganese, the presentation of the sediment and 
nickel, lead and zinc) was performed using a 
Bulk Scientific Model 200-A, atomic 
absorption/ernission spectrophcrtometer 
equipped with flame lamp. .. The method 
elnployed was one-point calibration for 
quick and direct concentration analysis. ~ h k  
standard required is 1 Opprn and AAS gives 
the signals in ppin (Miroslau and Vladimir, 
1999, Benhard, 1985). 

Results ynd Discussion 
The conctintratinn o f  these rnclols in 

water analysis ' using bar charts. 
~ a n g i i e s e  was the 'metal detected with 
highest co%entl;t-ttion in the scdi~ncnt 
followed by Zinc in the locations; while 
in water, tht=~c:~,nc.e_nt~atIotf of Zinc WR; 
the hiii16st;und fbllowed by Manganese. 
The reason for the above exchange in 
Zinc and Manganese co~lcenti-ations in 
sediment and water may be due to the 
chemical factor like the normal cation-' 
anion exchallgc: 

sediment and water are shown in Tables 

Table 1 : Concentration of hcas/y niet:rls ----- irn it:tli~pse~~i . ( ! g @ t ~ ~ ~ ~  
Metals1 
Loculion Clu Zn Cr Pb As Ni Mn Cd Cu 
AJAGUNLASE 0.493 21.631 1.126 ND 1.773 1.866 135.96ND ND 
EDE 0.493 1 1.33 t 1.126 0.868, 2-66. 4.666 775.99 1.359 NT? 
EKO-EKDE 0.493 20.6022.2j2 0.863 1.773 -2.8 68.8181.359 ND 
EJIGBO 0.493 3.09 2.252 ND 0.8879NJl -44.395ND NU 
IB A 0.493 4.12 3.378 ND ND ND 52.719 ND ND 
IFE-ODAN 0.985 11.331 3.378 ND 3.546 2.8 144.28 1.359 ND 
TREE ND 33.993 1.126 ND 2.66 3.733 185.67 ND N U  
IWO . 0.493 19.577 1.126 Nn ND' 0.933 SST259 ND NU 
OKE-OSUN ND 2.06 1.126 \ND 1.773 0.933 58.26'1 ND 2.013 
OKUKU 0.985 14.421 1.126 ND 2.66 1.866 54.569 ND ND 
OLUPONA N D  7.21 1 3.253, ND 0.887 0.933 57.344 N r I  N i l  
TOOT0 ND 5.15 ND 1.736 0.887 0.933 21.273 WD ND 

Table 2: Concentration of honvy metals in water (mglkg) 
Metals/ Location' . Cu Z11 .Cr Pb As Ni M ~ I  .-.--Cd - CU 
AJAGUNLASE 
EDE 
IFE-ODAN 
EKO-ENDE 
EJIGBO 
IBA . 
IREE 
TWO 
OKE-OSUN 
OKUKU 
OLUPONA 
_TOOTO 
ND: Not detected. 

ND 0.2101 ND ND ND ..0.0112 0,0555 ND ND 
0:0059 0.309 0.01.35 0.0208,ND . 0.0208 0.1557 ND N i l  
0.01 18 0.1 364 ND NTI r\lD 0.0224 C.0'777 NI) ND 
ND 0.0618 WD 'ND ND . ND" 0.0112ND ND 
0.0059 0.0989 ND WD ND ND 0.0333 ND ND 
ND , 0.1854ND' ND ND .ND' 0.0333ND ND 
0.0059 0.1607 0.0135 0.0208 0.0106 0.0336 0.1665 ND ND 
0.01 18 0.3708 ND 0.0104 0.0106 0.01 12 0.1221 ND ND 
0.0059 0.2843 ND 0.01 04 ND ND 0.0666 ND ND 
ND 0.5068ND ND ND ND 0.0333 ND ND 
ND 0.8831 0.0135 ND ND 0.01 12 0.0777 NL) N U  
ND 0.1 7 x x n ~ ~  m - . ~ g - l .  --LWF=I N I 1 N I )  - 
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The existence of the metals analyzed b a s  
prominent except lead, cadmium and Cobalt 
which were detected in few locations as 
shown in figure 2. 

T11e co~ice~!~ l ions  or nrsciiic Tc>~~ncl in 
sediment from the dam were generally low 
c~t.111parcd to tllc sf~111clard ~ ~ I - I B C  o f  20- 
601ngIkg. The range of arsenic in the 
samples is from 0.887mgfkg to 3.546mg/kg. 
it was not detected at Tha and Two dams. and 
the presence of shefliish and haddock may 
have contrib~ited to its concentration. 
Cadmium wzls detected in the sediments 
tlu-ee dam; Erinle t l q l  in Ede, Eko-Ende 
and Ife-Odan dams wit11 equal concentration 
of 1.359mg/kg. This may be due to the 
presence oT shellfisli in these dmiis S L I ~  the 
use of insecticide, fungicide and commercial 
fertilizer that contain cadmium through 
iigricultuni upcrit iu~i s l ~ u n d  tllc dams. 
Chromium was detected in all the dams 
except at Tooto. The concentration is 
between 1.126mgJkg and 3.3781ng/kg which 
are below the normal range of 75-100mgkg 
according to Federal Water Pollutant control 
Association (FWPCA). Its presence may be 
due to natural existence in soil and 
vegetation. Cobalt was detected in sediment 
at Oke-Osun in Osogbo. Tt was not found it1 
water samples in all-the dams. It absende in 
water may be due to the effect of efflnents 
release &om Osogbo steel rolling and 
Machine Tools. Copp,er was found almost 
in the dams exEept at IreeIEripa, Oke-Osun, 
Oluponna and Tooto with peak 
concentration at Okuk11 and I fe-Odan 
(0.985mgIkg). The values are .below the 
normal value of 60-125mglkg specified by 
FWPCA. A geogenic source is highly 
suspected. 

Lead was found'at three locations namely 
Erinle in Ede, Eko-Ende (W.868nlg/kgj arrd 
Tooto dams (L73GmgJkg) at qual~iities 
bclow tllc threshold limit. I t  is nutut.nIly 

found in soil with high concentration of 
galena ind geologically, galena is fould in 
the middle belt zone of the country, It was 
not detect&. in other dams. Manganese has 
the highest conccntwtion of 775.99mg/kg at 

dc. Thc vnluc in nll !!I,c 

Iocations is between 2 1.273mg/kg at Tooto 
in Osuj~ s t q i ~  tnini s&mc and 775.991nEjh.g 
at Ede, It 3s LLII essential element in  plant 
and human; and at same time toxic 
depending on the concentration 
accumulated. 'l'he concentration detected is 
within the ilorrnal range , of 20mk/kg to 
3000mglkg. High concen@ation may be due 
to its use in houses and burning of fossil 
fuels. It causes manganese psychosis in 
hummebeing. Zinc is the second metal iiiith 
bigh conce~~tu~tioa and was fow~d in tlli 1 1 1 ~  
locations with peak concenkation at 
IrseIEripa and the least at me-Osuul. The 
co~~c.rnitreliotl is bc~wcct? 2,060 and 
33.993rndkg2 It is found &hrrally in the 
earth crust. The peak value Gf zinc is below 
the . theshdld limit. specifiecl for 
Environmentst.!. quality. ' crikxia in Canada 
13?4a1 

in all the locst~ons, the.coi~ceinti.ation of the 
metaIs. detected 'were . belo;' the standard 
limit' in bottom sediment and surface water 
dam as stipulated by Federal Water Polluta~lt 
control Association (Adriano, 200 1). 

In general, the concentrations of these 
metals were small when compared to the 
concentration in the sediments. The 
distribution is very scanty while cadmiunl 
and cobalt were not detected in all the dams 
as shown in Figure 3.  The concentrations of 
zinc whidh were very high in all the dams 
ranged fso~1-1 0.0618rng/kg at Eko-Ende to 
O.SUO-81'lig/kg. at Olcuku ,dam while that of 
rnnnganese' which .~followkd -ranged from 
O.O!*12rng/lcg-int Eke-Ende to 0.1 887mglkg 
at ,Erinle cla111 a~.bde, Otl~et- metals detected 
wcsc.Gr.rlj II)*.Y iil t ' t ~ ~ ~ ' ~ ~ i l i . a t i ~ ~ l  as S I I O M ~ ~ ~  ;I! 
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the chart. The concentrations of all. the 
metals were below the standard Iink. fot 
heavy metals in surfwe water nccording to 

Conclusior~ 
The result showed different pattern of heavy 
metals in the twelve dams. The geological 
formation, the location of industries and 
agricultiiral practices may have influenced 
the heavy metals concentrations and 
distributions. 

Manganese was thc tnctal detecteil wit11 high 
concentration in sedinlznts in a11 iile &ims 
with the peak co~lcentration of 775.99rnNkg 
at Erinle dam in Ede: The values' of 
mdnganese in all the dams is belcveeli 
21.273mg/kg at Toot.0 dam ill Osun' state 
mini scheme and 775.991ng/kg at Ede. dam. 
Zinc is the second metal with high 
cancentration spread across all the dams' 
with values between 2.060mglkg at 
Oluponna and 33.993ingkg at Iree. 

In all the dams, results showed that there is 
little or no concentration of cobalt except at 
Oke-Osun in Osogho with coiiceiitration o f  
2.013mg/kg. ~ e ~ o s i t i o n  of wastes froin the 
steel rolling and Osogbo machine tool in the 
past might have contributed to the existence 
of cobalt around the place. All. the mctals is1 

aJ1 the locations I-tave co~.~centratio~~ bcln~v 
the probable effects level (PEL) according 'i9. 
the Environnlental quality criteria ' in 
Canada. Nevertheless, t11ei-e could ' ,bet 
bioaccumuiation in living tissues which niay 
eventually be at toxic lcvc~with Lime. 
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