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ABSTRACT
Phys1ca| chemical and bacteriological analysis of surface and groundwater in Oke-Odo
wasle disposal site were canied out on surface and groundwater wilhin the vicinity. . A total of thirty-
one samples were collected {rom the hand dug wells, twenly five from boreholes and one sample

from the stream around the waste disposal site.

Results of chemical analysns show that the water in the area is colourless, odourless with pHl
ranging frem 6.0 to 7.2 that is slighlly acidic to slightly alkaline and turbidity ranging from 5.3TU fo
7.5TU. The concentralion of bicarbonates ranges between 24.00mg/t to 120.00mg/l, concantration of
chioride ranges from 20.00mgfl to B4.20mg/l, ccncentration of nitrate ranges from 2.47mgA to
56.53mg/l and that of sulphate ranges from 0.00mg/ to 35.00mg/l.

For the cations, concentration of calcium ranges from 9.60mg/l to 5§5.50mg/l, concentralion of
magnesium ranges from 4.256mg/l to 58.00mg/l while that of polassiwn ranges from 3.24mgh o
14.32mg/l. . The resuils were statistically analyzed to delermine {he range, mean, slandard deviation
and cormrelation coelficients of the chemical constiluenis,

Relative abundances of anions and cations based on the overall mean follow tHe*order HCO4
> Cl » NOy > SO,* and Na* > Ca® > Mg”?' > K' respeclively Fe?’ Pb*", Cu®* and Mn?' are in trace

from 4 to 22 cfu per 100ml.

. amounts for all the waler sampies. The bacteriotogical analysis result shows coliform count ranging -

It was generally observed that hand dug wells and boreholes closer to the wasle disposal site

have higher concentration of coliform count, pH, CI, Mg®', Na’,

" and NO5 than those located

father oﬁ' Sar ‘nles lrom wells have higher pH, tolal hardness and r.oncentrallons of HCOy, Cr, K,
Na’, cu® Mg 4nd S0, than samples collected from boreholes.

The tota* nardness of the waler varies frem moderately hard to very hard. Based on the lolal
dissolved solids, the water is fresh and the sodium absorpllon ralmn falls within the excellent range.
The characteristics of water from the piper diagramn are Na'-K'-Ca’'-CI-HCO; and Na*-i’-Cl and
from the boomerang diagram, mos! of the water samples are influenged by the chermcal wealhering

of the underlying sediments.

The chemical constituents of most of lhe water samples fall within the YWHO standard
allhough concentralion of Nitrate at few locations close to the waste disposal site and bacteriological
analysis of all the water samples fall above he recommended values.
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Introduction

Lagos is the most densely populnied
city in Nigeria with population in excess of 13
million.  Over 50% of Nigeria's industrial
activities including 300 induslries and 12
industrial estates are located in the Lagos
area. The continuous increase in population
and industrial growlh in Lagos persistentlly
-cause large volumes of waste o be generated
.{about 10,000 tons per day) and there ate no
anvironmentally safe landfills to catar for them.
Oke-0Odo dumpsite, which is the case studly of
this research is superficially designed; has no
facilities for hazardous waste dlspssal and is
poorly tocated just like many other disposal

sites in Lagos. The wastes from ihe casc
study consist mainly of household and
commercial types. Inside the dumpsite,
chemical and biological reaction may cause
the generation of toxic liquids that will leach
from the dumpsites thus polluting the surface
and groundwater especially where the
underlying geology is  composed  of
uncompacted coarse sandk like-that of the
case study. \

The sludy area, h|ch is Oke-Odo,
falls within the northwestdrn part of tagos
matropolis (Fig. 1). 1t lies between latitudes G0
A0 MY s jongitudes 30 15°-30 20'E

lfj\
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within the southwestern part of Nigeria. The

. market

dumpsite is siluated close to the Lagos -
Abeokuta expressway and between two
places (QOja-Oba and Oke-Odo

“narkets). The population density Is high and

A

all the sample locations fall with human
habilation atcas.
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Fig. 1: Location map of Oke-Odo Area, Abulr -
£gba, Lagos

The relief is relatively loxw wilh the
topoyraphy ranging between 50-150m above

sed level. The climate condilion is typical of ¢

the sub-equalorial  belt  of
Nigeria. -

southweslen

Guology and hydrogeology

The study area is localed vl the
Dahomey  Basin, which s one  of
sedimentaty basins on the continenlal myargns
of the Gulf ol - Guinea extendiy lioan
southeastern Ghana in lhe Wast to ihe
Waestern fiank of lthe Higer Delta, {(Jores and
Hockey, 1964). Various authors hkae Jones
and Hockey {1984), Fayose {1970) and
Omatsola and Adegoke {(1991) have sludid
ihe slraligraphy of e Dahomey Basin.

The sedimentary formations of (e
study arca are classified into three: the
(uaterndry sediments, the Teriiary sedimenis
and the CretaceoUs sedimenls.  CQuaternary
sediments are alluvial deposits with loose
sands, silt and clay al various deplhs,  Tho
Terliary sediments consist of ctays, which are
taminated or calcareous. The sediments are
fine-grained with the presence of coarse sands
while the Cretaceous sediments are the ohles!
unit with medium lo coarse sand.

A study of the groundwater wells
focated all over Lagos area revealed that four
aquifer horizons have been idertificd in thz
slate, The three upper aguifoiv ore genomily

associaled wilh coastal plain sands of varying
(hickness. The first two aquifers are generally
encountered near the zero elavalion and
extend lo a depth of about 80-150m below
yround level while the third aquifars are al the
depth of about 150-250m and the thickness of
lhe permeable layers rarely exceeding 25m.
The fourlh aquifer horizon is generally deeper
than 45(m and is associaled with the
ilaro/Abeckuta Formation. In the study are,
the upper aguifer constitutes the
hydrageological characleristics.

Meathodology

Sampling was carried out in the month
of February, Fifty-seven waler samples were
collected, 31 from hand dug wells, 25 from
borehioles and 1 from the stream around lhe
dumpsite.

. s .

The waler samples were collecled into
slerilized polyethyiene bollles,  The waler
samples were transferred to the laboralory for
physical,  chemical and  bacteriological
analyses. The pli meler was used to
deterimine the pH values while the Alomic
Apsorplion  Speclrophotorneter  and  litration
imethods  were  used o determine  the
concentralion of  calcium, magnesium,
polassium, sodium, ien, nanganese, lead,
copper, - nitrate,  sulphate,  bicarbonate  and
chioride.

The  baclenolngical  analysis  was
parlanmed  using standard  plate . coupt and
innthpie tube lechnique. Tha chemical data
were  licaled to o slalisticnl and  correlalion
voutilcienl analyses,

Heutefts and discuszsion

The water sainples oollecled  were
analysed 1o for the pwssible effects of Lhe
wusle dispossl gile un e water quality by
determininng thelr  physical,  chemical  and
Gacleniclsgival charaolensius,

The result of e physical  and
cheiical dnalyses s oprasented in Tavles 1
angt G2 summary of e waler cheristey s
Ppretgodad in Tahls 5 -

The pii of weitst vanges Lelween 6.0
aha 27 with o a vesen ol 6.6 while turbiaity
vanged from 5570 o 7810 Colour ranges
hebaeel B-15 Hazen, Towl hardness ranges
et gl o 12oengdl Concedtration of
chliznde ranges dtors cihigh to B4mg/l while
that  of nmtrale and  aaphate  ranges  trom
Aotoigh o Hiv o s Gragh o 35mag/
respeutively.

Valias o pelassium rangas flom
sedmgt o vhoo sl sodium, T AGI o
Sbmgil, caluiom, Y Gigd to 35 5mgn and
magnesim 4 2hmgh to atlsn gl
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Concentration of cepper, iron and manganese
are very low with values of 0.05mg/l to

0.2mg/l, 0.01mg/i to 0.03mg/l and Omgy/l to .

0.05mg/l, in that order. There is no lrace of
_dead in all the water samples whila total
Dissolved Solids range between 39.39 mgi 10
550mag/l.
|
Physical paramelers i
Based on the Cia"SihLdUOH of pti by
Ezeigbo (19069 lhe waler samples vary
between slightly acidic to slightly alicaiine |
fall within the World Haalth Chiganisalinn
Standard.  in addition, colour and odour of
most of lhe water samples fall within WHQ
standard for drinking water (Tahlos | and 2).
The turbidity of all the samples show higher
values as against 5.0TU recommended by
WHO, i
Chemical parametcis
The relative abundance of the anlons
are in the order HCOy > CI' > NOQy »50,%
while that of calions are in thz order of Nal >
Ca® > Mg”" » K' (Tables | and 2). A plot of
the chemical parameters using ihe 1ni:=lwn
Cor'tCentrahon of the major (..a“OHa (Ga’t iy
Na*and K") and anions (CF, S04 I'md HC();)
was carried out using the friinear Adiagram
proposed Ly Piper (18944) (Fig. 2, From (he
results, the characlerislics  of tha vt eT
' samples are rlasqmed as Na' }" Ca’ W HCOy,
and Na'-K'-Ca®"-CI rich.

MUNTITR

P ——— 3

Flg 2. Waler Charactenzahon afler Piper
(1944)

Classiﬁcation of water according lo
Gibbs (1970) diagram shows that the geology,
parlicularly the rock type and Wheir woathered
products . has conblilbuled  greally to lhe

Log 7D Mr o
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chamisiry of the sampled water. This is.
conflired almost  all the water samples

nlolting in tha cenler of the boomerang (Fig.
3).

T
3

FI3 30 classificalion: of water according o .

BIB0S {1970} boomerang diagrarm

Waler yualivy _
o Slandards o for diinking waler  as
classified by Davis and Dewiest (1986), are

« hased on the presence of cbjectionable lastes,

odours, rolains as well as dangerous/harnmful
subslancas in such waler. Waste disposal site
conlpin mainly  dJomeslic and  commercial
wazles sinca it falls wilhin the residential area
which generally is devoid of induslries. The
physical analysis  resulls indicate thal the
walar i the study area is physically suitable
for domeslic purposes except for lhe stream
whose  huabidily is higher than the WHO
recommendad valye.

The various ionic concentration and
paraineters of waler in the study area are
within the maximum acceptable limils as
specified by the WHO (1998) slandard.
Nilrale, coliform counts and iron are gonerally
highar in locality around dumpsite {(Fig. 4). In
addition, -the posilive correlation belween
nitrate and chloride indicate contamination in
the area (Table 4). Cotisequently, lhe
conlamination is mainly bacteriological in
ofigin as shown by the presenco of high
coliform bacteria and nitrate in all samples
close to the dumpsite, Generally, the water of
the study area can be classified as .fresh,
moderately hard to hard, slightly éc:dlc to
shthly alkaline and exceltenhfor ungaﬂon

purposes,
.
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between distance fiom Dump e arad ceitsin
parameters

Summary and conéluslons ‘
Oke-0do wasle disposal site consisls
mainly of domestic and gommercial wasies.

-The result of the physical and chieiical

analyses show that all e . paansian
analysed for fall within the Woilki Hewlth
Organisation standards fur ;h‘(ukmg water
(‘1698), excepl for the turbidity ‘of tha, stzain
which is  higher than B.OTU u.ui'mt:am
concentrations above 45mgi i few localtions
closs lo lhe dumpsils. The  heai
concentations for all the ions showds W
bicarbonale and sodiwin have lhe higiew
concentrations  for . anlons  brd  calions
respaclively. Concentrations of oo idz, won
and nirale and the values of Collorne gounl

51

are higher at localions closer to the wasle
disposal site,  This is.due o the leach:les
fromn the domestic and commercial wasles of
lhe disposal sile.

Most of the waler samples are said 10
be moderately haid to very hard, All the water
samples collected in the area are said to be
slightly acidic to slighlly alkaline, fresh. and
excellent for irigabion puwposes. They can
also be Lhard{,!uazed as Na'-K'-Ca®"-HCOy
and Na'-IK-Ca™'-Cl water type  The waler is
influenced] by ohemkeal weathering  of the
undetlying scthmends in the study area.
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Table 3: Summary of lhe waler chemisy of he study area.

Minimum Madmym —— Mean Standard Doviation
PH G.00 1.20 6.79 037
Colour 5.00 16.00 7.1 343
Turbidity 530 7.50 G.19 0.63
Telal hardness 60.00 210.00 120 28 11.24
HCCy 24.00 120.00 59.63 25440
ol 20.00 84.20 3304 16.47
Ca?+ 3.60 55.00 26.05 1111
Mg? N 4.25 21.50 11.36 314
K+ 3.24 14.32 8.29 2.85
Na* 7.79 250,00 41.83 10.64
Fe? 0.1 .0.03 0.04 (.04
Mn?+ 0.00 0.05 0.02 0.02
|} NOs - 247 - 56.53 4219 1374
P2 0.00 - 0.00 0.00- 0.00
Cu? 0.05 0.30 RV 0.04
TDS 89.39 - 550,02 251.10 126.35
504% 0.00 35.00 4.08 7.7
Table 4: Coirelalivn Coelficient for the waler chemisly,
Ca?t Mp?' Na* K NOy HE HCOy  "S04 pi T0S
Ca?* 1,000 '
Mg? 0.316 1.000 |
Na! -0.274 0.1614 1.000
K 0.354 -0.086 -(1.240 1.000
NOx 0.290 . -0.043 0.042 0.268 1.000
Ck -0.172 0.022 0115 -0.166 0273 ' 1.000
- HGOs- 0477 -0.034 SIUANE 0.017 0266 0.258 1.000
S04 -0.026 0.024 0.120 0.096 -0.055 0.360 . 0.214 1.000
pH -0.164 0,049 0.074 -0,135 -0.2% 0626 " 0.3%0 0.377 1.000
D8 0.016- 0228 0.0 0.123 -0.307 0.264 " 0.240 -0.053 0.144 1.000
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