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'f ¥ évc streams as well as twenty soil sanples were collected around he West L\mum Portland Ccmcnt
WRAAPCO) factory in Shagamu, Sowthwestern Nigeria. The water samples were analysed fof physical,
o hcmical and biological parameters hile the concentrations of cations and anions m soll samplcs
“ Wcrc also dc{crmmcd_ There is a gene o I trend of dominance of Ca’" over Na” over dg* over K and
i .’;}CO‘ over S0.% over Ci* over NOy an ¢ g canons and amons respectively in water saimples while thit
L grsol] sammples show trend of dominance of Ca®" over Mg? over Na”over K™ and HCO, over S0, over
s “gver NGy~ among cations and anions respectively. The underlying rocks have a signilicant cffect
‘f*onth" geochemistry of water and soif as indicated by the dominant ions and the boomerang diagram
uhc study has shown that the soil samples especially within S00m radius of the Timestone activilics
o contaminated as revealed by the concentrations of Ca'” and Mg® that exceed normal backg ground

‘, ‘.Ifl alues for soil, wln]c the composition of waler samplcs arc 'vitlun thc Maximum pcrmissiblc Icvcis of

.%cqwronmcntn! dnmnge, widespread polintion and disruption of ccosystem
L\ﬁ‘}[n Shagamu, where the underlying geology is of uncompacted and high pCFﬂIC?‘bl]I[’) alluvial sands,
ihe polluting ¢fMuent as a result of limestone mining are capable of escaping into the subsurfice to

¢plume that can extend for several hundreds of meters (Keswick et al, 1982, Okufirasin, 1991 and
;ASI\anu- Bello et al, 2001). The aum of this study is thus to access the effect of 'mestone muniny
'.Echvmcs in Shaganm on soil, surface and groundwaler.

‘\.

& The study area, Shagarau, ties within longitude 393'E and 3% 45°E and 67 30'N and 7" North (ig 2). Tt
© Jnooccupies a low lying marshy depression about 200m above the sea fevel (Ewekoro depression) within
L ﬁﬂhc Dahomey basin (Jones and Hockey, 1964) bounded by highland to the north and south.

Thc area falls within the tropical ra; lforcsl zone of Nigcma with annual rainfall ranging between
1500mm and mean annunl tcmpcmtur Qistribution of 27° C with o distinet seasons, the dry and wet
4 (scasons (Hoeje, 1981).

¢
Shﬂsamu lios within the Dahomey basin, which is one of the scdimcmary basins on the continental

%* Trgin of the Gulf of Guinen cxtending from southwestern Ghana in the West to Western flank of the
i Miger Delta (Jones and Hockey, 1964). The stratigraphic wnits include; Ise, Afowo, Araromi,
:Bwekoro, Akinbo, Oshosun and Ilaro formations {fig 1) as studied by various authors like Jones and

Shagamu quarry belong to the pa!coccnc Eocenc ayc. In contrast lo the homogencous Ewckoro
expogure, the formation in this aren is heterogencous varyinggeppreeiably in color, texture und fossil
%.contents, The local stratigraphy camprises suquence of sediments (in order of inereasing age).
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.." .6f the high demand for cement In the Nigerian nurket. This activity nftcn i Iong time uy ciuse

: 90ntam1na1c the surface and groundwater in the aquiler as well as the soil. This can form a pollution

Hockey, (1964), Adegoke and Omatsola, (1981), Agagu, (1985). The sediments exposcd at the
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Flg. 1:- Stratigraphy of Dnhomey Basin nfter Omatsela and Adegoke (1981)

72 ; . ’
¢ drainage is dendritic and the major rivers include Odari and Bere (fig 2). The area is water logged  -E
~most part of the year duc to low relicf, high waler table and inpervious nature of underlying rocks. '}

e i

Flg. 2: Map showling the Dendritic drainage pattern of the $tudy area, (Sagamu)
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the Environmental impact Assessment of Limestone Quarry Site, Shagamu, South Western Nigeria
ology
f twelve water samples which include two from hand dug wells, five fromm bore holes and five - -

weams 03 well as twenty soil sanmples were collected around the premises of the Wesl African
4| Cement Company (WAPCO) In Sagamu, Southwestern Nigeria,

eg were collected with | litre white kegs and spread across the study arca for the piipose
P arples . kegs and sp )

“ ermining water quality. Physical properlics of waler such as color, oder, taste and pht were
s Ined on the ficld by visual inspection and th: use of pH meter,

arameters such as Na‘, K*, Ca®, Mg, -1, HHINOJ, NOy, S0.% Total hardness, TDS, were

ed in the laboratory using atemic Absoiption Specirophotometer and titration methods. ™
com counts were also determined. 1

op soll snmples were collected at depth of 0-Scm and at interval of 50nuinto clean polythene
it dricd for 24 hours belore they were taken lo the laboratory where pli, najor cations and
\ were nnalysed using Atomic abst,ption Spectrephotometer alter the soif samples have been
{ed appropriatcly. :

X
s.and Discussion

ults of physical, chemical and bacteriological analyses of waler sampics arc presented in
| to § and illustrated in Figs 3-20. Therc is general trend of dominance arsong calions of Ca®’

rs

! 1 - 3 : ’ p
Mg over Na®* over K'(Figs 5) in the walcr sanples while soil saniples show general trend of.

b Al

Hance of Ca** over Mg®* over Na* over K’ among cations (Fig 3).

: Result of chemlcal annlysls of varlous waler sources from difTercnt locatlons within the
' study area,

~ LOCATION | .

BOREIOLES : STREARMS ~ HHAND DUG

C . . ‘ - WELLS .’

"1 2 LI 5 6 7 8 o (o 13 .0 12
9.4 3.6 85 7.1 879 3.1 g, 8.9 9.6 8.3 8.3 8.6

11522 54.32 - 32.09 72.63 21.26  11.69 11.69 S7.09 82.49 " 18.25 60.83 1514
WU 18,00 19,00 1400 16,00 9.00 16,00 1600 1600 20.00 8.00 2000 [7.00
306,00 . 800 400 800 {0.00 500 500 6.00. 10.00 600 18.00 2,00
¥ ©0.64 . 040 086 034 097 1.02° 028 095 219 021  0.68
190.00° 94,00 28.00 80.00 31.00 9.00 800 48.00 1200 10.00 9600 18.00
40,00  34.00 10.00 23.00 8.00 4.00 3.00 12.00 60.00 6.00 500  7.00

v 40,07 42,04 40,00 4049 32,39 32,58 22,01 43.17 3698 3286 32,26 44,03
1:9.98 10.50 12,00 1587 11,00 604 1074 110D 21,03 509 11,01 20,02
eSS 207,00  156.00 40.00 15800 3500 16.0u 12.00 61.00 1500 2300 12200 2100 .

250 100 220 10 40 1Y 120 259 20 220 20

sy,

it 0 0 0 0o . 2 0 0 0 0 180 0 0
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Chemical analysls results of soil samples (ionic concentration in ppuoy

Na't K* Ca' Mgl S0, NO, COy HCO,  LCr
24,000 14,700 26,240 15400 26,100 10,200 24,240 201,500 14,100 §
30,260 4,800 23,020 13,400 14,200 12,800 21,020 (95500  .15,800
23,300 8,400 21,380 12,800 15300 11,300 19,330 191,800 15200 &
22,900 7,900 21250 15800 16,800 10,400 20,440 84,100 16,200 8
20,200 8,100 21,040 13,200 29,200 [1,600 26,180 178,80  .17.40%0 B
16,900 14,200 20,040 8,800  18,200. - 13,400 22,040 17,806 12,200 &
15,800 14,800 19,720 21,500 30,400 12,200  21.870 172,200 24,900 &
18,200 20,200 19270 22900 28,600 9,200 29,360 166,600 22,700
20,400 16,200 18,890 47,700 14,900 - 10,300 18,830 160,200 23,200 Er
25,100 19,200 18,120 20,700 17,200 . 9,400 17,600 151,700 23,300 iT
20,300 8,000 VTN 84,800 19200 - 8500 P7,240 150,300 20
\
13200 20,800  i7,5.0 37,760 23,200 © 12,200 22,280 {44,500 il
15,800 21,200 17,0.0 45200 31,2000 15,300 19,920 140,300 19,5007,
15,200 22,800  16,9'0 13,800 25,200 14,100 28,750 133,200  |38% 1
31,200 23,400 16,870 39,700 32,800 © 15,200 25,760 130,400 25,500 .
27,500 17,500 16,850 20,200 29,800 13,400 24,600 127,600 . 21400
24,700 18,800 16,550 12,100 21,800 7,200 22,700 {21,700 26,600
14,800 8,700 16,040 11,900 20,400 6,500 20,590 12,300 27100 f
; 19,2200 5,400 15,680 14,200 22,600 " 5700 21250 181,900 19,300 §
; 13,600 6,900 14,040 7,200 27,200 19,900 10,073 181,500 9,400 {7
Iable 3: Summary of Water Chemistry (Mg/l) AND (PPN
pht
HPARAMETERS RANGE MEAN 5D
i 7.1-9.6 9.0 0.74
{COy- (Mg/L) 11.69-115.22 46.43 31.38
I (ppm) 8-20 155 3.76
S0 (ppm) 2-138 7.3 1.92
S 10, (Mg/L) 0.03-2.19 0.75 0.53 o
V pof’ ' (ppr) 8-120 52.67 39
pb g (ppm) 3-60 - 17.69 17.27 _‘
: N2 (ppn) 22.01-44,03 37.13 6.02 3
- K (Mg/L) 6.04-21.03 12.03 4.15 i
- Total Hardness [2-207 82.2 64.31 f
W | i
{' giotal Dissolved solid 20-260 133.33 11.35 (R
- s g ik
. 'y
; " %Standard Deviation = (Ef{x-x) %) g
- N \
1¢ [requency of each value observed
umber of obscrvation of the variable x.
sample; N= cf.
& cfx + -
N
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ble d: Summary of Soil Chemical Analysis Resuits

mwtm‘s : Range (ppm) .u:wc:':tg:m% h
" 1.21-8,72 ’ 8.42

11200-31200 o 23447
6900-23400 15430
14040-262400 ‘ 196940
7200-84800 25080
14200-28600 25970
5700-19900 14673
A 10073-29360 19810
HCOy 12300-201500 - 151967
- 9400-27, 160 19533
Bacterlologicnl Analysls Result !
SAMPLE ‘ COLIFORM COUNT (CFU)
L) : 9
L2 0
L3 0
L4 0
.5 2
L6 0
L7 { 0
1.8 0
L9 0
L10 130
LIt 0
L2 0

he concentrations of anions on the other hand show that HCQ', > Ci" >80%> CI'> NO,' in soil (Fig
and HCO; > CI> SO, > NO, (Fig 6). Elevated values of all the ions arc recorded within S00m
B (idius for water samples while control samples were taken as farss 13,000m away from the quarry.
R Owcyver, it is noted that Ca®™, Mg™ and 11CO, constitute the major contaminant in both soils and

S

; @ler. Their menn values arc 52.67 mg/l, 17.67ppoy, and 4643w/l respectively in water and
g[' 94ppm, 25.48ppm and 198.10ppm in soil (Tables 3 nnd 4).
(L

] KK Ca Mg
23447 15480 196940 25480

laNa
|DI( i
igca
O Mg

Flg. 3: " Concentrations of Catlons In soll Samplcs
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Fig. 6: Concentratlons of Anions in \Water Samples
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i Also, the concentration of some major ions like Ca*’, Mg®* and Hco, as well as pH were scen to be

higher for samples taken very close to the quarry sitc than those far away from it (Fig 7-14).
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FIG 12 Magneslum in wa.ar sample against distance

Flg. 12: Magnesium 1n Waler samples against distance
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Flg. t4: pH In Water samples against distance

fchcmjcal composilion of water and soil in the study area. This has gone a long way to tupair their
S quality, This is conlimied in fi 15, where log TDS against Na' /Na” + Ca’ ratio werc used to plot
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dfjgrrlm shows that water samples in the study arca are influenced by the chc?mical wcnlhcrving of
wderlying bedrock which is limestone (CaCO3) in this casc. Also, the high concentration (?r
m as the dominant cation and HC'J; as the dominant anion in both soil and water confirms this
f 1994). The high concentration of Mg®" also indicates alteration of some hmcstong {CaCD, -
; . CO,) whilé SO,* is produced prinwrily from the oxidation of -sulphate minerals and
e T i ; l lose to the quan

‘lution of gypsurt or other sulphate mincrals. Most of the water samples very ¢ qudTy
-%a\’c their chemical parameters especially Ca®* anu Mg®* above the highest desirable level (Table

X

o 'ﬁélation cocMicient established between Ja?* and Mg’t is + 0.80 (dircct and very good) which
5 ”‘ Pirs that the water s‘amplcs are generally related while that b'c{wc.cn NO; and Cl - is 0..64‘(I:I1d1rcct
- 8 m ‘g'ood) and shows that there is no trace of faccal  pollution in the water samples, This is also
' i

. [CS (Tﬂblc 6).
¢

:;;csults of chemical analysis of soil sanples were compared with (].]c normal background values
:'i;)‘i: (Table 6) and it was noticed that e concentrztions ol all the cations except that of Na and pH
Eéitﬂ]y those within 500m radius of the quarry sile.

perature of water is between 27°C and 28.5°C with average of 27.3°C. TDS values range between
Oppm and 329,96ppm with an average value of 104.95ppm and this confirms ths fresh nature of
¢r. while total Alkalinity ranges between 33.3 mg/1 and 132.2mg/ [ with an average of 65.49mg/1,
water samples arc classificd as Excellent based on the Sodium Absorption Ratio (SAR = Na*/
54 Mg?®*/2) which means that they arc perfect for irrigation purposcs. The values of total hardress
v.-'ifl f}"mngc from 20mg/! to [52mg/| with average of 65.49mg/l show that the water fall between sofl
@ioderately hard category.

7

o

il m has a concentration of 7.82ppm to 60.00ppm with an average of 16.72 ppm while the

cntration of magnesium ranges from 2.50ppm (o 10.75ppm witt an average of 5.38ppm. The

iRehtrations of potassium and sulphate arc 10.56ppm and 4.56ppm respectively. Bicarbonate has

QEiage of 0.87ppm. Fe®* was present in only one sample with value of 0.02ppm. Chemical analysis

gROY: that all the water sanmples have propertics that fall within the WHO standard for drinking walcr
3). :

triological Analysis
Jwas used to detect the presence and density of organisms in the water as indices of faccal and
tria pollution. The resulls (Table 1) show that the coliform count ranges fom Ocf/m to | 8clw/iml
one of these values is above WHO standard recommended value for potable water. Appropriate
g ment measure must be applied before its suitability for domestic purposcs.

B

-

7 ,"ludy focused on the effccts of limesione (CaCO,) on the geochemistry of water and soil iy
| S, Southwestern Nigeria, The sou es of the water include surfece and groundwater which
& \ through the weathering and fi: "“ure of the rocks. This wat 1 percolates through fracturcs
(O ¢ spaces between the underlying t drock which is limestone. Also, the soil in the study arca
¢ " g permceability and porosity which comprises brown alluvial sands as top sail and this enables
tCeess of ions into the soil.

.‘.p' : .
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firmed by the absence of coliform bacteria as reveuled by the bacterioloical analysis of water

veeded the normal background valu .. for soil (Figs 10-20). hence, the soil is contnminated
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' :" "Cf of the Environmental impact A.tsessme::r of Limesione Quarry Site, Shagamu, South Western Nigeria
1

ooy s obscrved that the closer the soil ond Wulcr snmplcs nre to the quarry site, the higher are the
. 0! centrations of fons such as HCO, , S0, *, Ca®" and Mg?" while TDS and Total hardness are
i lfar to watcr snmplca only, ! /

wcvcr, Proxlmtiy to the quarry site docs nol show any significant ¢[fect on the concentration of K,
;, & C1° NOy" and coliform count but has a pronounccd cfrccl on the pH as indicated in the aika[mc
urc of water and soil in the smdy arca.

..-‘1 it can be concluded that tch underlying rocks which are’ predominantly Limestone have
ﬂ. 1f'cunt cffect on the geochemistry of water and soil -in the study arcn as indicated by the
W merang dJugrnm after Gibbs (1970). Although the concentration of water surmples for now are still
..,1! in the maximum pcm’usmblc level ¢ WHO standaid, some paramcters already have values higher
fhi highest desirable level in the WHC tandard which mcan.s lhal nth hmc there is possibility that
within the study arza will be conts ‘mnatcd

:study liag also shown that soil smnp!cs especially w:thm SOOm radius of the limestone quarry sile
| background value for soil. : -

ik recotnmended that Government should pul in place sh(f cnnronmcnlal protection laws that will
i mdusmcs to operate a standard waste disposal method tha( IS frec of Environmental hazards
e ‘.|' ! F
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