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Abstract: In the basement complex, the aquifers usually exmster water table conditions because they are
unconfined while the sedimentary basins show greaimplexity because water may be obtained fromentiban one
horizon in a vertical profileThis study examines the effect of waste and the environment on the quality of groundwater
of the sedimentary formations and basement complex of part of Ogun Sate, Nigeria. Samples of water were taken from
Water Corporation, borehole water, water sold in sachets and well waters from the geologic areas under study with
Water Corporation sample serving as control experiment. In addition to this, the depths were measured to determine the
depth of wells and ground water levels. Using grab method, representative samples wer e taken from the effluent from the
industries, 3 wells at measured distances 288.20m, 468.30m and 1219.20m respectively from the point of discharge of
the waste. The samples and effluent from the sedimentary formations and basement complex were, in line with APHA
(1985), tested for physico-chemical and microbiological parameters and the results compared with available standards.
The results revealed that the activities of the industries have tremendously affected the quality of groundwater in the
basement complex area and, when the results from sedimentary formations were compared with acceptable standard,
some were found to be suspects in terms of quality. In line with available and acceptable global practice, in order to
prevent widespread of water related diseases, methods of reducing these parameters in the wells were recommended for
the inhabitants.
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Introduction

Everyone generate wastes from food preparatioytedl water from rainfall and used water from tleusehold. In
urban areas, gas fuel or electricity is used irkoap wood are also used and this brings abouptbduction of ashes
which automatically has to be disposed. Wastebeaclassified into domestic waste, industrial waatgicultural waste
and urban waste (Hammer, 1977). Industrial wastebeasolid, liquid or gas that may be deadly ontfat to people or
the environments and tend to be persistence ordegradable in nature. Waste from chemicals andnfiable or
radioactive substances includes industrial wasth s1$ pesticides and fertilizer meal waste, andséloold hazardous
waste such as toxic paints and solvents. The tm@ge, transportation, and disposal of these anbes cause serious
environmental and health risk, even nervous sydiesarder and death. Large-scale release of indilistraste and
hazardous materials may cause thousands of dedtlccamtaminate air, water and soil for many yearskéafelder,
1989). The waste from factories varies as muchhag raw materials and products and as such thereofien
packaging, off cut, spoiled materials, unwantedphyducts, oil refineries produce a greater deasadifd bituminous
waste. In many factories there are residues froeh fised for power or the incineration of chemidalthe case of
agricultural waste, normally, crop residues and unarare returned to the land, but in recent tinsescentrations of
activity have resulted in a concentration of wasta cannot be absorbed by the land, and as &, rgeds into the
groundwater by infiltration and percolation theretmntaminating the groundwater (Ola, 1983; RahaarahMalamo,
1983; Hammer, 1977; Eckenfelder, 1989; Dwarf, 192ies and Hockey, 1964; Todd, 1959).

Background Study

Human activities such as waste generation and sspagriculture, etc. on the sedimentary formatod basement
complex pollute groundwater which make it unfit fmnsumption. There are a lot of human activitied endustries
located on the basement complex of Abeokuta Foomatiround Idi-Ori along Lagos-Abeokuta dual carmiagny,
Abeokuta, Ogun State, Nigeria. These industriesragematerials in their daily operations which etely results to
solid and liquid waste generation. When these \gaate not properly treated or disposed, it findsniay into the body
of the groundwater and pollutes it.

M ethodology

From the sedimentary formation of llaro and Oja-@@ed basement complex of Abeokuta Formation, Cgtate,

Nigeria, around the industrial area samples of matere taken from Water Corporation, borehole wateter sold in

sachets and well waters from all the geologic fdroms under consideration with Water Corporatiomgke serving as
control experiment. In addition to this, the depthsre measured to determine the depth of wellsgrodnd water
levels. Using grab method, representative samplar® waken from the effluent from the industriesthe basement
complex, 3 wells at measured distances 288.20ml {)jve168.30m (well 2) and 1219.20m (well 3) restpeely from
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the point of discharge of the waste as well as lmeewater, water sold in sachets and well wafEhe samples and
effluent from the sedimentary formations and basgngemplex were, in line with APHA (1985), testemt physico-

chemical and microbiological parameters and thalte€ompared with available standards (APHA, 198fHes and
Hockey, 1964; Ola, 1983; Rahaman and Malamo 1988dT1959).

Results and Discussion

Comprehensive Water Analysisfrom Sedimentary Formation

llaro districts and well depths comprises of Gbod#l33m), Government Reservation Area, GRA (42.)p2kkosi
Quarters (36.61m), lleba (15.5m), Library/Leslieffuye (22.5m), Oma-Ola (39.67m), Musa (26.33m), -Blke
(2.56m), Oke-Ola (36.43m), Orita (34.88m), Sabd4f), Udoji Road (2.88m) and Pahayi (32.33m) witike districts
and depths of Oja-Odan comprises of Aranfe (13.Q7®taditan (7.524m), Apetu (4.321m) and School T&v®22m).
From the results of the analysis of water from seeimentary formation as well as well depths, tasté odour if
present in water are usually due to decayed orgamgitter, microscopic organism and metallic partcofrosion or
industrial wastes, none of which exists in all theger samples used for analysis. The free carbmxid# present in well
waters indicates that the water is acidic with pidging from 5.52 at 25 deg C to 5.93 at 25 deg i@paved to water
corporation and sachet water with pH ranging fraBb&leg C to 8.52 deg C at 25 deg C which are dlai&aline in
nature since carbon-dioxide reacts with water todpce carbonic acid. The presence of carbonate iatioates
temporary hardness of water. The water corporatsnlt showed no trace of carbon dioxide, also etasfater result is
minimal due to treatment. Total solids and totakdived solid in all the tested samples are withépermissible limit.
Control and sachet water could have been filtetgthd treatment and llaro well water from GRA, Ikasd Oke-Ola as
well as Oja-Odan (Aranfe area) well water sampléghtrhave experienced a natural filtration by toéd kyers. The
conductivity values ranges from 109 pStt 396 pScr with Oja-Odan well water having the highest vainel this
indicate the presence of ionisable ions in the sesnpven though none exceed the permissible Idglte was not
detected in all the samples tested because ngritgostly common in runoff from places where fezél is used or in
industrial waste. Nitrate is commonly found in afilderground water due to the activities of nitrifyibacteria in soil,
nitrogenous fertilizers and in run-off from cultteal land and sewage effluent. Elements like leagper, iron, and
cadmium are not detected in the sample tested bedaey are commonly found in industrial waste;ewatrried by
copper pipe, underground formation and dischargm fmines or industries where lead is used (Ola3;1B&haman and
Malamo, 1983; Hammer, 1977; Eckenfelder, 1989; Dw&892; Jones and Hockey, 1964; Todd, 1959). Pbieatein
was detected in control sample while in sachet wael Oke-Ola well water in llaro, it was nil besauhe water is
acidic. For the total hardness, the result of Ofs®well water with 116mg/l exceeded the standdridhvindicates that
the water is hard followed by Gbogidi well waterttwi80mg/l. Water Corporation and sachet water aithinvthe
permissible limit of Standard Organization of Nigesind National Agency for Food, Drugs, Administratand Control
standards. Excessive hardness in water precipitsatap, reduces cleansing action, cause scale ier witribution
mains and hot water heaters and produces cloggipipes. Calcium is most abundant in natural wagsrsdicated in
the results, it precipitate soap. Sulphates aremgdly unobjectionable; therefore the quantity iaggrom 7.6mg/l to
11.3mg/l in all the samples tested is very low careg to the acceptable standards of 100mg/l. Laugetity of sodium
and magnesium sulphate causes bitter taste ancheaand calcium sulphate causes permanent hardhegater.
Nitrate is very few in quantity in all the testeangples ranges from 0.01mg/l to 0.1mg/l. The chrdntent in the
tested samples ranges from 34.0mg/l to 62.0mgHh Wia-Odan well water taking the lead but it is rggably within
the permissible standard. Chloride causes tasteitandorrosion is very serious. Silica is presemtthe Water
Corporation, Oja-Odan and Gbogidi well waters whitetraces were detected in sachet water and Okevell waters
even though no standard is set for it. It existeipst natural waters and no evidence that too nsilicda in water will
cause any health problem. The counts of aerobiophd#c organisms present in the Gbogidi and Oja®tested well
water samples is 214 CFU/ml and 138 CFU/ml respelgtiand is more than the permissible standardO@ICEFU/mI
given by acceptable standards. No traces of Cadlifand E. Coli in all tested samples. Details of thsults of
comprehensive water analysis of sedimentary folonatbuld be found in Olarewaju (2019) (Ola, 198ahBman and
Malamo, 1983; Hammer, 1977; Eckenfelder, 1989; Dwh992; Jones and Hockey, 1964; Todd, 1959; Olajew
2019).

Comprehensive Water Analysisfrom Basement Complex

From the results of the analysis of water from blasement complex and well depths and distances tlnenpoint of
discharge of wate, the presence of sulphate depiatshere is a decrease in the concentrationlphate in the wells as
the distance of wells from the point of dischargeréases. The nearness of the saturated zone tantheurface and
manner of fluctuation of the top of this zone hasdat effects on the soil formation, the chemicadl dacteriological
quality of the groundwater body and these necdedit@ need to measure the depth of wells. Sulplatepresent in the
discharge effluent in high quantity and its origiould be trace to soap industry which uses sulphacid in water.
Sulphate are present in effluent discharged bystiths and have contributed to presence of sulpimateell water.
Sulphates are present in higher quantity in we#&8.20m nearest to the point of discharge of westepared to other
samples. The farther the well from the point ottarge of effluent, so is the concentration of Batp in all samples
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conforming to acceptable standards. These sulphatdade calcium sulphate, hydrogen sulphate, sodand
magnesium sulphate which when present in largetgyarauses very bitter taste and diarrhea. Nigratee present in
effluent in high quantity while the concentratiofi ritrate decreases with increasing distance ofswiebm point of
discharged effluent but nitrates also naturallyusscin soil. Nitrates are present in the discharg#tlient in high
quantities but are found in all samples in very ugnquantity. It is obvious that the nitrate in #féuent has not in any
way contributed to the presence of nitrates insmaple because the concentration of nitrates isaatiples conforms to
acceptable standards. Chlorides were found in gigintity in the effluent while the concentrationcbforide decreases
with increasing distance of wells from the pointdischarge of effluent. Chloride are present inhighest quantity in
well 1 at 288.20m which is the nearest to the itrless Concentration of chlorine deteriorates plurgbappliances,
water heater and municipal water works equipme@t,(1983; Rahaman and Malamo, 1983; Hammer, 1977,
Eckenfelder, 1989; Dwarf, 1992; Jones and Hock8¢41iTodd, 1959). The result of methyl orange at®l is found
in high quantities in the effluent while the fanthhe wells from the point of discharge of effluettie higher the
concentration of methyl orange alkalinity. The doling compounds, caustic soda, limestone, all ¢ortarbonate and
the Standard Organization of Nigeria has no limitrhethyl orange alkalinity in water. Total alkatinof effluent were
found to be high while it increases in well as ditance increases from the point of discharge stt@asoda could result
in total alkalinity which is caused by carbonate docarbonate of metal such as magnesium. Totalialty in well 2
and well 3 at 468.30m and 1219.20m respectivelgeas acceptable standards while total alkalintiee very high in
effluent. Silica was found in high quantities ifleént while in the wells, it increases with incséay distance of wells
from the point of discharge of effluent. Silicaf@aind naturally in soil. The standard organizatidmMigeria has no limit
for amount of silica in water. There is no evidetitat too much silica in water will cause any healtoblem. It causes
hard scales in boiler feed water. Total solids werend in very high quantities in effluent due tisaharge of solid
waste, but decrease in well as the distances dfineebases from the point of discharge. The radadn well could be
due to infiltration capacity of the soil. The toslid in the effluent has contributed to conceiraof solids in all the
samples, with the nearest well to the industriegrizathe highest concentration of total solids. al atissolved solids
were found in very high quantity but reduce in vasdithe distance increases from the point of digehd otal dissolved
solid consist mainly of carbonate, bicarbonatepigtie, sulphate, phosphate, nitrite, calcium, sogiand other. Total
dissolved solid in natural water range from lessthOmg/I for rain to more than 100,000mg/I fomkes but all samples
are within the acceptable standards (Ola, 1983aRaln and Malamo, 1983; Hammer, 1977; Eckenfel@39;1Dwarf,
1992; Jones and Hockey, 1964; Todd, 1959).

The suspended particle increases in the well agliftance from the point of discharge increasegs&lparticles enter
the ground water through run-off containing silgycparticles, decayed leaves, algae and fungndafa Organization
of Nigeria has no limit for suspended particles drtcentration of suspended particles was foundeih 3 at 1219.20m
which is very far from the part of discharge; thgans there is no relationship between degree raferdration and
distance. The effects of suspended particles adécataste, change of colour, bacteria which regib contaminants
and it also causes turbidity in raw water. The ltesficonductivity shows that the conductivity ihet effluent is very
high. The conductivity decreases with increasirgagices of the well from point of discharge andnisndirect measure
of the presence of the dissolved solid such asridelpnitrate, sulphate, phosphate, sodium, magnestalcium, and
iron and can be used as indicator of water polut@onductivity is a measure of how well water canduct an electric
current; it increases with increasing amount andilityp of ions. Though found within the acceptaldtandards,
conductivity is useful as a general measure of ditsolved solid and stream water quality, potlatifrom irrigation,
clearing land near a stream, fertilizer overusalischarge of brine waste water can all cause waieductivity to
increase, indicating higher level of dissolved d®land details of these could be found in Olare2(19) (Ola, 1983;
Rahaman and Malamo, 1983; Hammer, 1977; Eckenfel®&9; Dwarf, 1992; Jones and Hockey, 1964; Tdd8&)9).
PH of effluent is very high but increases with Eesing distance from the point of discharge. Ther® doubt that the
pH of the effluent has contributed to the pH of #anples, due to chemical composition of effluédit.samples are
within the acceptable standards. High pH water eawstter taste; suppresses effectiveness of thiafeiction of
chlorine. Low pH water will corrode metal or otteibstances. Nitrites were found in high quantiitedecrease in well
as the substance of well from the point of dischdrgrease. Nitrite is present in the soil by rjro fixing bacteria.
Nitrites are found in the effluent discharged bg thdustries, but were found in small quantitiesvll 1 and well 2 at
288.20m and 468.30m respectively which are vergelw the industries but not detected in other s&snfghere is a
clear indication that nitrite is present in wellsedto activities of the industries. Nitrite in wdlland well 2 at 288.20m
and 468.30m respectively exceeded the acceptadelatds. Irons were found in high quantities in effuent while
there is an increase in the concentration of irorthie wells as the distance from the point of disgh of effluent
increase. Iron occurs as a natural mineral fronmsewts or rock i.e. it is in rock composition. Isowere present in well
2 and well 3 at 288.20m and 468.30m respectivelyvab as borehole sample, all samples conform tepiable
standards. Iron imparts a bitter taste to watdroavnish colour to laundered clothing and plumbixture. The results
of total hardness were present in low quantity filuent. These raw materials of total hardness domto form
bicarbonate of metal which result into hardness willl samples exceeded the acceptable standarils drehole and
control samples conform to acceptable standardsl ardness decrease lather formation of soapganehse scale
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formation in hot water heater. Aerobic mesophiliganism were absent in the effluent because theposition of
effluent is not a conducive environment for orgemisut aerobic mesophilic organism were presentlinaanples and
the quantities are above the permissible level. dde#ic organisms were present in all samples aral above
permissible level. Odours are indicative of orgaamd non organic contaminant that originates frodustrial waste and
it causes water to be irritating. Lead and coppéeredrinking water primarily through plumbing miaéds and exposure
to lead and copper may cause health problems \qafgom stomach distress to brain damage. Coppesesaintestinal
and stomach distress, liver and kidney damage aedhia in high doses. It impact an adverse tastesagficant
staining to clothes. Lead affect red blood cellmtstry, delay normal physical and mental developnierbabies and
young children and details of the results of cormpresive water analysis of basement complex couldobed in
Olarewaju (2019) (Ola, 1983; Rahaman and Malam831Blammer, 1977; Eckenfelder, 1989; Dwarf, 19@*e3$ and
Hockey, 1964; Todd, 1959; Olarewaju, 2019). Detaflthese and many more could be found in Olare(20).

Conclusion

The samples from well waters of sedimentary fororaire acidic with particles and high counts oba&r mesophilic
organisms. Elements like iron, lead, copper aredabected in all the water samples tested, beddesstudy area is
clay, limestone and sandstone that formed as & saccumulation and compaction of layers of seatit and there are
no industries like refinery, textile industry, etmd due to zero count in E. coli and coliform, weter can be used for
domestic purposes if adequately treated. Fromehelts of the basement complex, aerobic mesophbitianism were
present in all the samples from wells including pkes from borehole and control except in efflueaherated by the
industries and the count limit exceeded the acbéptstandards. Sulphate, chloride, total solidaltdissolved solid,
nitrite and conductivity present in well waters Eses as the distance increases from the poidisofiarge of the
effluent. The presence of iron in all the sampbesept sample from Water Corporation is an indicatid the geologic
formation of the industrial area. Finally, aeratigH adjustment, filtration and disinfection arerdt®y suggested as
treatment to improve the quality of the well waterthese areas (Ola, 1983; Rahaman and Malamo,; 3¥&3mer,
1977; Eckenfelder, 1989; Dwarf, 1992; Jones andkewpcl1964; Todd, 1959; Olarewaju, 2019). Detailghefse and
many more could be found in Olarewaju (2020).
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