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ABSTRACT

This research examines the effects of solid wast¢he quality of underground water in Solous Ilingsite,
Igando, Alimosho Local Government area of LagogeNa. The study was born out of the unregulatedmaain
which common dumpsites are operated and the wayhioh both domestic and industrial wastes are dipdsn
the streets, river courses, buried or burnt anctdigled in refuse heaps. Solid wastes commonly gestein Lagos
includes papers and cartons, food remnants, glasstettles, plastic and polythene, tin and metashies and dust,
textile and rags, aluminum and other minerdlbe geo-electrical methods used in the survey ardddl Electrical
Sounding and Very Low Frequency techniques. Measemts of eleven vertical electrical soundings (Vi&8je
conducted using the Schlumberger configuration eigtiteen profiles using the very low frequency (Miriethod.
The resistivity method was carried out with a vieancharacterize different subsurface geologicaltsirdnd to
provide the engineering or environmental geophysateracterization of the study area. The VES datxe
subjected to an iteration software (WIN RESIST)cWishowed that the area is composed of top sail;, dandy
clay and sand. The Very Low Frequency data was sléjected to iteration software (SURFER 8) whiakiggthe
imaging of the lateral variation in resistivity. Bad on the interpretation of the two methods, adtrd layer under
the geo-electric section is VES1-11 which signifiggobable aquifer's zone with resistivity rangetween 206.2
Qm and 406.62m, and thickness from 3.0 m to 13.0 m. The grapheofery low frequency method also shows that
areas close to the dumpsite and areas of about 3@@ay from the dumpsite had been greatly contaradhat
[Profiles 1 to 18]
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INTRODUCTION

Waste is anything that is of no use to the dispdsean also be defined as any material obtafn@t an activity,
which has no immediate economic demand and whicét fne disposed off. Wastes can be classified imteet
solid, liquid and gaseous. Solid wastes are rekifftaen homes, businesses or institutions and afernexl to as
trash, garbage, rubbish, refuse, discards and #waws that are of no relevance to the disposer.eikample,
broken bricks, broken glass and bottles, canstiptapaper, battery casings, plantain skin, andnjyl]. Liquid
wastes are those dissolved in water resulting frodustrial processes known as effluent, domestjaidi, acid
waste and waste oil from workshops. Gaseous wastesubstances like air (neither solid nor liqultgt move
freely to fill any available space. Examples arest@a resulting from gas flaring, particulate dusd svaste gases
from cement factories, stone crushing excavatiaivities, lime dust, asbestos dust, acid fumesagdrette fumes.
Solid waste can also imply unwanted materials dastances that are left or discarded after useudied are by-
products of process materials that may be requiyddw to be disposed of [2]. Solid wastes can tmeiged on the
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basis of source, environmental risks, utility amggical properties. On the basis of source whiatoremonly used,
solid wastes are classified as: municipal, indaktragricultural, mining and mineral wastes, candion and
demolition, healthcare, radioactive (or nuclearjymian and animal wastes. These solid wastes canelis w
contaminate ground water (Meadows 1995). Most efuttban solid wastes, irrespective of their classifn, are
degradable; this aids the rate of leachate formatind migration. The non-biodegradable wastes hewean last
for many years without any sign of decompositiohefefore, there is possibility of leachate genemtplume
extension and migration at the base of urban [Aralfing to the composition of discarded materiatsl frequent
surface water ingression from urban precipitatlazachate is a liquid associated mainly with opempls. Leachate
is produced when rainwater percolates through wast are dumped in a disposal site. This leadoates at the
base of the dump, is usually composed of inorgaoris and organic constituents that were presettiéroriginal
waste and organic products resulting from microbigtivity. Trace elements such as lead, iron, copgac, and
manganese are also found in leachates.

Dumps also contaminate water as organic mattersttie water by surface runoff, which carries |etel from
disposal sitesThese leachates consist largely of solids, mictobiganisms and in some situations chemicals;
shallow wells are more dangerously polluted [3]isThaper examines the possible effects of solidtevas
underground water sing electrical resistivity method, a geophysi@thnique and most preferred method in
groundwater prospecting while the vertical eleefrisounding (VES) is a geo-electrical method of sneiag
vertical alterations of electrical resistivity. Theethod has been recognized to be more suitableyfinogeological
survey of sedimentary basin [4]. The electricalistésty technique involves the measurement of #pparent
resistivity of soils and rock as a function of dept position.

The vertical sounding method was chosen for thidysbecause the instrument is simple, field logistire easy and
straight forward while the analysis of data is lésdious and economical [5]. It also has abilitydistinguish
between saturated and unsaturated layers. The rBbhhger array was employed because it has a greate
penetrating power than the Wenner array. In re#figtimethod, Wenner configuration discriminates viestn
resistivities of different geo-electric lateral ¢éag while the Schlumberger configuration is used tf@ depth
sounding [6]. Geo-electric method is regularly usedetermination of depth, thickness and bounaémn aquifer

[7- 9] in determination of groundwater potentiaD],Llexploration of geo-thermal reservoirs [11] astimation of
hydraulic conductivity of aquifer [12 ,13]

MATERIALSAND METHODS

Lagos State is basically a sedimentary area looaittin the western part of Nigeria, a zone of ¢absreek and
lagoon [14]. The subsurface geology reveals twacbaishology: clay and sand deposits. These deapasiay be
inter-bedded in places with sandy clay or clayettisand occasionally with vegetable remains and. Jdet water
bearing strata of Lagos State consist of sand,efjravmixtures from fine through medium to coaraeds gravel
[15]. Basically, there are four major aquifer urtisit are being tapped for the purpose of wateplgup Lagos
state. The first aquifer extends from the grounetliéo a depth of 12m below the ground layers afy@nd sand.
This shallow aquifer is of minor importance fordarwater supply purposes since it is prone to coimt@ions. The
second aquifer is encountered between 20m and below sea level and it can be found around lganit ahe
third aquifer is encountered in the central part@fos at the depth ranging between 130-160m btHevgea level.
The fourth aquifer is located at approximately 4BMelow sea level. It is separated from the thidifer by a
rather thick layer of shale of the Ewekoro formati®@nly few boreholes tap water from this aquifes,[17]. The
hydrogeology of the study area falls within thetfiand second aquifer described here.

The instrument used in the research work is the @B Terrameter and ABEM WADI VLF. A total of eiglae
profiles using the ABEM WADI VLF and a total of eken vertical electrical soundings were carriedinuhe study
area. The traverse separation was 3 m. The elexeerses are represented as VES1-11. An averagadspf 200m
(AB) was covered.

RESULTSAND DISCUSSION

An iteration software (WIN RESIST) is used to azalyhe curves of VES1-11. The smooth curves takeugh
the set of data points were interpreted quantetiby the method of partial curve matching. Lasesistivity and
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thickness were obtained from VESL1 to VES11 diagréhne VLF data were subjected to SURFER 8 softwdriehy
gave the imaging of the sub-surface showing tha #rat has been contaminated by leachates.

TABLE 1: Vertical Electrical Sounding Method Data

AB/2 | VES1 | VES2| VES3 | VES4 | VES5 | VES6 | VES7 | VES8 | VES9 | VES10| VES 11

SN | "m) | pem) | p@m) | p@m) | pem) | pem) | pem) | pem) | p@m) | pem) | pem) | pem)
1 1 54.14 17.98 37.63 95.838 1537 118]33 7.09 34.520.71 16.21 73.92
2 1.3 80.98 15.72 36.17 136.67 190.38 110.89 71525.453| 13.35 16.03 72.45
3 1.8 81.63 14.7 35.9] 166.37 240.p3 10914 831 .282¢ 8.99 13.91 69.39
4 2.4 60.39 14.53 35.38 196.72 2593 118,32 931 .381 6.94 12.8 66.16
5 3.2 55.0¢ 14.5¢ 35.52 206.2. | 258.9: | 127.8¢ 9.44 11.5¢ 6.7¢ 10.9:2 71.32
6 4.2 61.3¢ 12.4: 35.17 196.4 276.2¢ | 139.7¢ 10.2¢ 8.5¢ 5.81 9.7¢ 73.1¢
7 55 72.98 12.89 26.71 180.65 243.02 161.23 7.1 458, 8.67 11 77.19
8 7.5 82.62 12.64 26.81 177.69 269568 176.31 8149 28 6/ 6.74 7.57 69.66
9 10 106.32 13.86 25.54 162.99 266,01 19354 95 795 55 4.6 68.27
10 13 127.33 16.55] 25.44 167.04 267)36 227.56 10.8%.59 5.25 9.4 60.61
11 13 146.8° 19.1¢ 26.4¢ 150.8¢ | 258.2: | 278.1¢ 13.87 5.5¢ 4.¢ 11 67.8¢
12 18 127.3: 18.7¢ 25.1¢ 169.4¢ | 240.3: | 237.2% 11.5] 6.01 6.07 11.2 63.5¢

13 13 180.12] 2425 27.08 157.86 274]75 300.7 1Q0.037.1 4.75 145 74.22
14 24 213.64) 31.721  29.04 150.69 322/16 363.04 8|888.27 5.65 18.52 78.01
15 32 238.99 38.48 35.44 150.93 356/61 404.07 8/939.38 7.25 25.51 109.17
16 42 254.05| 47.04 45.6 140.83 35943 356.11 1Q.182.43 | 13.52 37.61 125.37
17 58 279.9¢ | 62.6¢ | 63.4f | 144.0% | 366.7¢ 14.2: | 18.6¢ | 11.8¢ 163.1:
18 58 313.4. | 64.9¢ 65.6 | 144.8° | 369.7¢ 13.5¢ | 37.0Z 5.8¢

TABLE 2: Interpreted Resistivity Result for Vertical Electrical Sounding

VES | NooF | RESISTIVITY THL.’%:KEESS THT%‘ESS REFLECTION | \reqoperaTion
1 ; (752;27 05.27 3.9 0.718 Fractured Baseme
2 ; igi gg 8.8 0.893 Fractured Basement
3 % 329 1'17 118i1 19.8 0.834 Fractured Basement
4 ; gjlel 01'?2 15 -0.405 Fractured Basement
5 % 35313':12 82 0.7 -0.369 Fractured Basement
6 % 1815666 Sg 21 0.662 Fractured Basement
7 ; gg gj 4 0.044 Fractured Basement
8 ; 4,:2.)'3 121.9 13.9 0.916 F_ractured Basement (mediu
3 783 yield)
9 ]2' ?éSEZ Zg? 239 0.787 Fractured Basement
10 ; 13?27 1374 5.1 0.977 Fresh Basement
11 1 110.9 0.2 171 0.713 Fractured Basement
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GRAPH OF VERY LOW FREQUENCY DATA
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The graph of the VLF shows the depth to which #echate had gone into the earth surface and the Hrat have
being affected underneath. The graph shows howethehates percolate into the ground. The resutts fthe
graphs of the VLF clearly shows that the area haeieg adversely affected especially those areaedosthe
landfill. The thick and dark areas on the graphvslioe areas that have being affected by leachatess along
profiles 1, 3, 4, 5, 6, 11, 12, 13 and 14 wereosssty affected which could be seen from the grapineas along
profile 2, 7, 10 and 15 are not affected as mucbtlasr areas. Areas at about 400m (profile 12,r31at) from the
dumpsite have being affected likewise and at atgregepth. It is clearly seen that water from websinot be of
any use to the people in the area except if bokeshare dug. Profile 8 and 9 could not give anyplraecause the
distance was small. It is observed that majorityhef layers are fractured with a value of refl@etcoefficient less
than 0.8 except VES 10.The overburden thicknesmadt of the layers have been exceeded, which dgives
leachates access to penetrate into the ground. Botimmethods, it can be clearly seen that the ngndend water
has been seriously contaminated since most ofdkerbents are fractured. Water samples taken frambyevells
also confirm the same result.

CONCLUSION

The study has revealed that many parts of the dibenpave been considerably contaminated due toatidgr of
leachate which could pose some health risks tadhielents. This is evident from the high valuesadfductivity
obtained from the result. The hydro geologic fesgunf the study area showed that contaminantseatefrom the
waste disposal site infiltrate through vulnerabdedy formations and hence to the groundwater flekom this
work, it shows that Very Low Frequency method igiable alternative to image and detect leachateatoimant
plumes because it was found that the method caectdehanges in the sub-surface conductivity distidins
quickly and relatively accurately. The vertical ettenic sounding method was able to show the depih the
resistivity of each layer. The soil stratigraphyLaigos metropolis or the existing sequence oftgpis occurring in
the metropolis makes land filling operation versksi especially when one considers the prevalerit higter table
in the state. The use of impermeable liners madeofmembranes is recommended at the inceptionropsites to
prevent seeping of contaminants through the subserfA sanitary landfill that will be properly engered and
monitored is also recommended and which will beafaay from residents to prevent out-break of disgeas
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