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Health efféets of arsenic and cadmium concentrations in the well and surface waters

of Ago-Iwoye, southwestern Nigeria

Kchinde-Philips, 0.0., Odukoya, A.M. and Otuyele, A8
Departmtent of Earth Sciences, OQlabist Onabanjo University, Ago-Twoye, Ogun State “+

Abstract

-

The concentrations of Arsenic and Cadmium in hand dug wells and surface waler within Ago-Twoye arca, Sovlhwveat,
Nigerig were delermined in order to investigate their health implications. Thirty waler samples which cansist of nincteen
rom hand dop wells, six from streams and five [rom rivers were analyzed lor their pH, Total Dissolved Sofids, Toti

Suspended Solids, Arsenic and Cadmiuny contents.

The concentrations of the two trace elements, Arsenic and Cadmium in human blood weve also determined. The resulls
show that all the parameters except As and Cd fall within recommiended vaives of World Health Organization fordimang
water, Colar ranges between colorless to pale yellow, Avsenic ranges ftom Nol Determined (N.D) 1o 3.15mg/i with o
mean of L.39mp/l while Cadmium ranges lrom N.D to 3.45mp/l with o mean o 0.82mg/L TDS avd 'FSS range between
0-0.04mg/l and 0.01-0.5mp/t with mean of 0.015mg/ and 0.067mg/l respeetively.

The concentration of Arsenic in human blood ranges between 0.01Tap/! and 0.05ug/l while Cadimium s between
001 Tug/Tand 0.06ug/. Well water containg higher concentration of both Agand Cd than surlace water. The concentration
uf As and Cd inmost of the water sanples are above the World Flealth Ovganization reconunended values for diinking
water but their concentraticns in human blood ave st wathin the average normal tunge.

Introduction

Arsenicind Cadmiumm are both non- essential toxic metals
and they have been aconcern to public health for decades.
Thehealthelfects ussociated with chronicarsenic exposune
havebeenreasonably well eharacicrized around the world.
As has been recagnized and used as ahuman poison since
ancient times and il is caccinogenic while Cd has been
xnown Lo canse kidney damage and skeletal deformilics
amidst other discases. '

These two metals can be present in parent rocks and
aoe e maturally inthe environment or may be present as
conminants from metalliferous and smelting, industry,
agricullural materials, atmospheric deposition, scwage
sludge and ather activitics of man.

Mast of the indigenes of Ago-Twaoye prictive fonning
and derive their maii sources of income from agricultuee,
Inordertoalleviate the problem caused by tabour shorlage
and Tor the conbrol of insccts and diseases with the
ultimate desire for maximum profit, most Tarmers use
herbicides, inseclicides, fangicides and fumigants, which
are the commaonest sources of both cadmivm and arsenic,

This paper diseuses the possible elfect of As and Cd on
the papulace since As and Cd can be raced to the paren
socks andagriculiueal wnterials iaputs inthe srca especially
since the mcais devold ol wny tndustry that can discharpe

these metals as ¢f fluent,

Physical Setting

The study wmea (Ago Twoye) [alls within the Lascimen

- Comples of Southwestern, Nigeria. i s Tocated between

lengitude &'50" and 7900 and Laditode 3557 (o AT,
The study area iz within the hunnid and sub hurud tropieal
climale ol sonthiwestern Niperia. The maoist monsoon
wind from the Atluntic Qeean, which ushers in the wel
seasons, is between early November and February. The
importanl eeture of the study atea is a high but uniform
rainfall of about 750-1000m and average lemperature of
21°C. These climate conditions are likety to promoie the
deep weathering of rocks (Adeyemi, 19853, The relied of
the study arcas comprises two basic units; the high nidges
and low lying termin which giverise loundulating features
oftheenvironment. Rivers Omi, Etighaand Qsnndrainthe
study arca (IFig. 1), Yegetation is ol the rain forest iype,

Geology and Hydropeology

Apo-Twoye is underlain by erystatline racks of JSascment
Complex which outerop in somesarcas (5. 23 The maost
prominent ol these rocks s te banded hornbiende botiie
gneiss which has been migmatized in some parts and
intiuded by igneous rocks such as granile and pegmatite.
The migmatized banded hornblende biotiie gaciss s a
member of migmuotite pneiss complex carther deseribed by
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Oyuwoye (1964) and dated by Rahiaman (1976) as being

“of Liberian ngﬂ. The granite and pegmatite are of pan-

frican apge as detecrmined by Rahaman (19763,

The basement complex rocks arg smpervious in their
fresh form as (they are characterized by low porosity and
negligible permeability resulting from their crysiattine
nature, However, appreciable porosity and permeab:ihity
are developed through fracturing and weathering of (he
rucks. Rocks found in the study area bave been deeply
weathiered due to the climatic setting. Thus avaslability of
groundwater would depend on the presence el joints and
fructure in the underlying bedrock.

Methodolopy

Atotal of thirty samples were collecled from both surlace
and groundwaler sources across lhe eight quarters in
Ago-Twoye town that is ITmosi, Isamuro, tmere, Igan,
[dode, Ibipe, Odesunust and Imososi (Fig. 3) . Nineteen
samples were collected from hand dug wells of various
depth and widlh while 6 and 5 sumples were collectled
lrom stream and rivers respectively.

The samiples were collected using o sterilized locally

Fabnicated plastic water smmples. 1.5 Tiers of water were
collected at cach locadion. 1 Iiter For heavy metal analyars
and 0.5 Titer for Totat Dissolved Solids and Totud Suspand
Solids. They wete preserved in sterilized and property
labeled plastic bottle with plastic sloppers. The samiples
were vollected in November when the effeets of dilution
were nimmal ind \\ff:rt‘,lnkcnlol'n(‘I;Q)ore'uury tmmediately

“aflter physical purameiers like pll, color and empersture

had been measured insitu,

Six phystechemical paramiclers were analyzed wlich
include pl, Temperature, Total dissolved salids (TS
Total Suspended solids (T8S), Cd and As usmig pllimcrer,
Alomic AbsorptionSpectrophotometer (AAS) and Titaton
methods, TRyan bleod specimens ware also analyzed fol
their As and Cd contents in the General hospital located in
fjebu-Ode. :

Results and discussion

Theresults of the physiochenncal analyses of both groud
and surface waler are presented in Tubles! and 2 while
Tables 3 and 4 show the resnlts of As and Cdon groned
and surlace walers respeclively.
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Fig. 3. Map el Ago-Twoye/heba lghu showing sample locations.
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Table 1. Physiochemical analysis of groudwater in the study area

"SIN TDS (mgh TSS {mg/l) Depth () Temp. (oc) pll Calor

1 0.02 0.04 2.03 27.0 RAD colorles
2 0.00 0.5 208 27.0 620 calorless
3 n.0l 0.135 634 25.0 6.30 codonless
it 0.02 0.15 078 270 7.80 calailess
5 0.00 002 1.52 - 25.0 G6.00 colenless
6 000 0.0 615 280 650 calonfoss
K 0.01 0.015 2.79 27.0 7.2&L coloriesy
8 0.02 0.025 1068 27.5 710 coloiless
P 00! 0.020 498 21.0 7.20 coloiless
G 0.02 0.025 [ 25.0 90 colonless
Il 0l 0.03 4,12 2.0 (.50 colorless
12 002 0.025 6.00 28.0 7.10 cotorlesy
13 0.04 ©0.035 410 r 225 7.20 colonless
X 0.04 0.025 0.04 22.5 8.10 colotless
15 0.04 0.03 4.08 27.0 6.10 cototless
16 0.00 0.025 2.14 20.5 0.10 coloticss
17 0.01. 0. 4.47 29.0 (.30 colmicss
18 0.01 0.035 0.86 27.0 720 coforless
] 0.01 0.035 3.40 22.5 7.0 colorloss

Table 2, Physiochemical analysis of surfnce waler in the study area

S/IN TDS {(mpeM) TSS (mpi) Temp ("C) pIl at 25" Coloricsy

| 0.02 0.01 24.0 0.90 Pale yetlow

2 0.01 0.01 220 0.50 U'ale yellow

RN 0.04! 0.005 250 7.00 I"ale yellow

4 (.02 000 245 720 ifale yellow

5 0.02 0.01 250 0.80 Piile yellow

6 0.01 025 250 7.20 Pale yellow

7 0.01 0.0! 250 7.20 Uale yellow

8 00l 0.005 26.0 (.50 Pale yellow

9 0.01 0.03 250 740 Pale yellow

Iy 0.00 0.15 255 (.30 'ale yellow

11 0.0t Q.15 250 G.50 Pale yellow
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Health cffects of arsenic and cadmium concentrations in the well and serface waters of Ago-Twiye ey,
Table 3. Chemnical coneendration of AS and Cd in Table 4. Chemien) concentration of AS and Cd insmefaee
grountdwater within the study area wiler withio the study area
5N 4 AS Gug/M Cd (ng/h) S5/N AS (mpii( Cd {mphy
' N.D N.D | 351 0.2¢8
. N.D» 1.28
: N.D 0.06 3 2.73 D
3 1.32 011 4 297 L
) 5 0.14 2.0
4 2.68 0.1
0 (.31 1.63
S |.87 0.06 7 MDD N
6 o1 0.06 3 2.12 L
— 9 0.18 12
2.42 .
! T D 10 N.D N.D
8 N.D N.D i 276 0.56
WHO 5TANDARD 0.05 ).01
9 N.D 0.31 ' 0o
10 N.D 2.42
Table 5. Blood serum analysis in the study area
L N.D 345
SIN AS (ug/h) Cd {up/h
12 2.01 17
J 0.0731 0.018
13 2.07 201 2 0.01 0612
3 0.01 003
14 2.99 |.48 008
4 0.031 (.04
L5 3.12 N.D 5 0.051 006
16 N.D N.T 0 ! 0.05 0.0
7 0.05 0.0:42
17 32 300
8 (0.071 0.055
18 2.66 0.14 9 0.0:44 0.006
WO STANDARD 0.05 (.01 10 ot voi

pH varies from 6.2 to 8.1 which shows thal the water
in the study area is slightly acidic ta stightly alkaline in
nature but stili within WIIO standard for drinking water
{WHO, 2005). :

Water from hand-dug wells is colorless while surface
water is pale yellow and yellow in contrast to the WHO
standard which is colortess. This may be due to
consamination from the domestic wasles in the study area.
The result of TDS ranges from 0-40img/l which indicale
fresh water (Todd, 1980) while TSS ranges between 0
aitd 600my/l.,

The concentration of As in groundwater ranges ltom
Nol Deteted (ND) to 3.02mg/l with an average of
L.45meg/l while that of surfuce water ranges between N.D

and 3. E5mp/t withamean of 1.29mg/]. Cd ranpes between
N.Dand3.46mg/l withameanol .3 1mg/lingroundwate
and from N o 2.8mg/l in surlace water with a mean of
0.91mp/l. o

The cencentration of As and Cd 3o buman blood within
the study ared is also presented in Table 4. As ranges
between 0.0Tup/l 1o 0.05ug/t while Cd ranges between
0.0lug/! o 0.06ug/A.

The concentration of both As and Cd in most af the
waler samples are pbove the WHO stndard of 0.050p/1
and 0.01up/l respectively.

Well waters iave averagely higher concentration of As
and Cdbwhen compared with surface water due to the fact
that they tap their water frony weathered zone where theie
is dissolution o weathered parent rocks. This indicales
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that the parent rocks in the study arca may be the souice
ol these metals, Another source is apricultucal materials
suchas pesticides, insecticides, fertilizer cle since most of

the indigenes of the study arca practice farming.

The human blood t¢sted shows averagely normal range
of Cdand As despite their liigh concentration in waley and
this may be due to the fact that not all the metals that entey
the system metabolize. Mare importantly however is the
factthat As and Cd have extremely Tong teri Liological
time of 15-20ycars in human which means that fong 1erm
exposureisreguired belore these metals can become taxic

An human systems,

Nevertheless As andCd can give rise Lo acute, subacute
and clironic elfects when preseat in anomalous quantitics
inhuman blood. The adverse health effocts of these metals
Alfect the respiratory, gastrointestinal cardiovascular and
servous syslems. Long lerim exposure cow'd also affect
both the kidney and liver, immune, skelctal and
cardiovascular systems. Skin disorders in the form of
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hyperkertosis, hyperpigmentationand depigmeniationt
beenobserved indifferent parts of the waoild afie; Xy
to drinking water and drugs containing high fevel of

Conclnsion

Asand Cdarenoncssential but toxac melnls, Theymceh
priority hazardous substances and human cacmageny
has been shown from the data presented in s stondy o
wnlcrsnmplcsinAgc)—lwnycm'cah:wchfghm('amu'mml
of As and Cd than WHO reconumended standads. T
mietals could bedetived anthrepogenically from feriliz
pesticides and hc:'iJici(Ic?, which have high concentrat
ol these metals and ave extensively used by Gumers 1|
area. Stimilarly As and Cd are derived from the chemis
weathering of the parentrocks. As aresult of the 1elalive
long lifcof thesc elements, the hiealth implications of the
metals in the study aren arc not yet observed.
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