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ABSTRACT

This Studyconducted to measure the concentratiblead (Pb), cadmium (Cd) and chromium (Cr)
in drinking water wells. 17 sampleswerecollectendfrone well in Tekerkiba village in Ubari area, and
the samenumber of sampleswerecollectedfrom the Hdymeell in Tasawa village thatlocated in
WadiUtbah area in June 2021. Metals concentratiowater sampleswereanalyzedusing Flame Atomic
Spectroscopy ( FASS ). The resultsshowedthat thenmo®ncentration of Pb ( 0.15 mg/L ) in the
samplesfromUbariwaslowerthan Pb levels (0.22 mgih }he samplescollectedfrom Wadi Etbah area
while the mean concentration of Cd in the sampfé&/adi Etbahwasexactlysimilar to that in Ubari area
with a value of 0.13 mg/L although, Cd was not detdin 14 water samples of bothwells. The
concentration of Cr in all sampleswashigherthantitiheshold of Cr levels in drinking water. Therefor
mean concentrations of all studiedmetals in theptasnof bothwellsweregreaterthan the standard salue
mentioned by world HealthOrganization (WHO) andylabHealth Organization ( LHO ).
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1. INTRODUCTION

The water covers about 70% of the earth's surfébe. quality and the quantity of the water are
equally important to the life. Drinking water issoedfromground sources such as groundwater and
aquifers. It can alsobeobtainedfrom surface wateh sas rivers, glaciers and streams and fromother
sources includingrain, hail, snow and seathroughldegion. The major sources of surface water
pollution include effluent discharges by industrieatmosphericdeposition of pollutants and
occasionalaccidentalspills of toxicchemicals (Laiedt al, 2008). One specialconcern for humanhealthis
the pretence of heavymetals in drinking water.

Heavy metals are defined as metallicelementstha laarelatively high densitycompared to water and
high atomic mass rangingfrom 60 to 200 atomic mass such as or Heavy metals like Lead (Pb),
Cadmium (Cd) and Chromium (Cr). Surface water aontations occur, when water travels over the
surface of the land or through the ground. Whileg fine ground water, the contaminants
mayleachatedfromlandfills and septicsystems, haltspdsal of agricultural chemicals and
householdcleaningproducts, through the ground( Bt&ri2007) reported ,thereiscurrently a greatistere
in the use of living organisms as in aquaticecasysthowever, hedid not providesufficient informatio
on the bioavailability of the metals in the undergrd water of the South Libya. Though,
todayitisknownthatonly certain oxidation statesbisflogicallyavailablemetal ions such as*Pban pose
the greatestrisk to humanhealth and the environ@ashankaral., 2014).Various sources of
heavymetalsincludesoilerosion, naturalweathering tbé earth'scrust, miningactivities, industrial
effluents, urbanrunoff and sewagedischarge (Matial, 2019.This results in the pollution of water
withheavymetals, consequently the quality of théewdeteriorates and affectingaquaticecosystems. Th
heavymetalsoverload has inhibitoryeffects on theetbgment of aquaticorganisms ( phytoplankton,
zooplankton and fish ). The metallic compounds ddisturb the oxygenlevel and mollusksdevelopment,
byssus formation, as well as reproductive procesBefiutants can alsoseep down and affect the
groundwaterdeposits. Water pollution alsooccurswdianvater runoffthroughurban and industrial areas,
agricultural land and miningoperations sites makesy back to receiving waters (rivers, lakes and
oceans) and into the groundlifibshi al., 2019.

Heavy metal can cause serioushealtheffectsaiibbdsymptomsdepending on the nature and
quantity of the metalingested ( MDH, 2014 ). atle s one of the
mostextensivelystudiedtoxicchemicals (Archbold @&wksil, 2014 ). It can beabsorbedthrough the
digestive tract, the lungs and the skin. It acalates in the body and can cause lead poisoningn BY
low concentrations whenthere are no outwardsymptdeed can damage the brain, kidneys, n&rvou
system and redbloodcells. Someeffects of lead poigmaydiminish if the  source  of
exposureisremoved, but some damage is permanent

"Symptoms of lead poisoningincludetiredness,slaort attention span, restlessness, pooragpetit
constipation, headaches, suddenbehaviour chamngejiting and hearingloss. Adultswith lead
poisoningmaybe irritable and disoriented” (Dozied dcFarland, 2001 ).

"Exposure to lowlevel of cadmium  decreasesbonetjens and disruptsbone  composition.
Rapidlygrowingbones are the most sensitive theseeffects, sochildren are at an increasdedri
Cadmium does not easilyleaveour bodies and tendtsiitd up in the kidney. As a result, both shorter,
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higherexposures and lifetimelowlevelexposures tdngam can cause kidneydisease in olderadults.
Although cadmium can cause cancer wheninhaledthieueislittleevidence to support thatit carusma
cancer wheningested" ( MDH, 2014 ).

"Chromiumtoxicity in humans varies depending on finen of the compound, itsoxidation state and
the route of exposure. Studiesshowedthatthardittle or no toxicityassociatedwith the trivatdorm

of chromium ( C¥"), whereas hexavalent chromium compounds®*))@re classified as carcinogenic to
humans by the inhalation route of exposuresed on sufficientevidence in bothhumans and
animals. The criticalhealtheffect on which to eBtiba guideline for chromium in drinking water is
diffuse hyperplasia of the small intestine, as ithe most sensitive endpoint and a precursf
tumor formation "( Health Canada, 2015 ). Therefdfee aims of thisstudywere to determine the
concentration of Pb, Cd and Cr in the drinking wageppliedfromtwogroundwaterwells in Ubari and
Wadi Etbah areas, Fizzan, Libya and also the woglahipsbetween the metallevels in
samplescollectedfromUbari and Wadi Etbah area.

2. MATERIALSAND METHODS
2.1 Study area

The village of Tasawahis an oasis of oases of VEldahthat a part of Murzug basin and located in
southwest of Libya in the middle of Libyan Saha2&( 05~ 37" N 13° 30" 07" E ). There are two the
drinking water issupplied to citizen in this vilegromtwowells, the first one calledHamandywell (
thatwestudiedits water content of investigatedhesatgls ) and the second one iscalledSarowell. The
Hamandywellwasdugin 1973 and the depth of the sv8B0 meter, 344 meter of the wellcontains water.

Tekerkiba village is a small village located on Ulzaea in southwest of Libyawith a population 608
person. It considers as the main gate to the lakeaberoun. There are severalcompaniesinterested in
tourismfield and organizetourism trips to Gaberaksl There are alsotwodrinking water wells in this
village, the first is the western well ( whichisstBource of water sampleswereinvestigated in thisyo
withdepth about 203 meter and the otheris the n@tth

2.2Samples collection

The drinking water sampleswerecollectedfrom thdafldbmandy in Tasawah village of wadi Etbah and
alsofrom a well in Tekerkiba Vvillage in Ubariareacbllect water samples. The
usedbottleswerepreviouslyrinsedwith double distiNeater 17 water samplesfrom the concentration of
bothwellsweretaken in one dayfrom the tap wateedirside the wells to measure lead, cadmium and
chromiumlevels. 1 ml HNevasadded to the samplesimmediatelyafter the callect
Thesesampleswereanalyzed to determine the levslsidiedheavymetals by using FAS type hitachi 180-
30 equip No A-10 at specifiedwavelength ( APHA 1p92

2.3Statistical analysis

The statistical package of social science ( SP8&s)sed to analyze the data.Threereplicateswer¢oised
do descriptive analysis and to run the independesatmple T test on SPSS.

RESULTSAND DISCUSSION

The concentrations of heavymetalsin watersampldstifwellsweresummarized in Table 1. Among
samples from Hamandy well, the results showed & kmncentration of Pb in all samples except of
sample H13 which was as same as the standard xedoenmended by Libyan Health Organization (
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LHO ) (0.05mg/L) ( Amal and Hanai, 2018). On othemnd, Tekerkiba well samples showed a low
concentrations of Pb in seven samples which whéreT?, T3, T11, T12, T13 andT14with values of

(0.01, 0.04, 0.02, 0.00, 0.02, 0.01 and 0.05 mgéispectively. The highest value was of sample T10
(0.72mg/L). The concentration of Cadmium (Cd) inméandy well was not recorded in 10 samples. The
highest concentration value was 0.40mg/L which mglto sample H4 While at the Tekerkiba well

concentration values were not recorded in four daspphe sample T11 has given a highest concemtrati

value at 0.53mg/L. Regarding to Chromium element),(@he concentrations of Cr in all samples

collected from Hamandy well were in high. The higlhealue recorded 1.21mg/L for sample H1

however, the lowest value recorded 0.63 mg/L in@ari9. As well as, the concentration of Cr in all

samples of Tekerkiba well were indicated high com@ions in all samples and the highest value
recorded 1.20mg/L in the sample T6.

Table 1 The concentration values of all samplesfromHamatty Tekerkebawells for threeelements Cd
Crand Pb (mg/L(ppm))

ofsample Cr Cd Pb ofsamples Cr Cd Pb
wellTekerkiba wellHamandy
T1 1.02 0.01 0.01 H1 1.21 0.17 0.12
T2 1.12 0.08 0.04 H2 1.04 0.01 0.07
T3 1.15 0.40 0.02 H3 0.96 0.08 0.66
T4 1.00 0.02 0.10 H4 1.03 0.40 0.11
T5 1.04 0.04 0.13 H5 1.15 0.02 0.22
T6 1.20 0.21 0.40 H6 1.02 0.04 0.13
T7 0.61 - 0.25 H7 1.06 0.21 0.11
T8 0.76 - 0.20 H8 1.19 - 0.22
T9 1.02 0.04 0.11 H9 0.63 - 0.61
T10 0.98 0.04 0.72 H10 0.75 - 0.61
T11 1.06 0.53 0.00 H11 1.05 - 0.40
T12 1.16 0.21 0.02 H12 0.96 - 0.13
T13 1.03 - 0.01 H13 1.02 - 0.05
T14 0.00 - 0.05 H14 1.15 - 0.13
T15 1.15 0.01 0.08 H15 1.00 - 0.08
T16 1.04 0.02 0.31 H16 1.09 - 0.07
T17 1.07 0.08 0.18 H17 1.15 - 0.13

According to obtained results in the drinking watamples collected from both Hamandy and Tekerkiba.
Mean concentration of heavy melts in 17 samplesefwh element under investigation are presented
inTable 2

Table 2illustrates the mean concentration of Pb, Cd and Cmg/L ) in allinvestigateddrinking water
samplescollectedfromHamandy and Tekerkebawells reedmmendedlevels of theseelements in drinking
water by WHO and LHO (Amal and Hanai, 2018)

elementseTh (WT)wellSamplesofTekerkiba SamplesofHamandywell WHO LHO
(WH)

Pb 0.15+0.18 0.22+0.14 0.01 0.05

Cd 0.13+0.15 0.13+0.14 0.005 0.005

Cr 0.96+0.28 1.0240.20 0.05 0.05
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Mean concentrations of Pb recorded 0.15mg/L andrdg2L in water samples of Tekerkiba well (WT)
and Tasawah (Hamandy) well (WH) respectively,Whisdre too higher than that allowed value (0.05
mg/L) that recommended by LHO and WHO (Table 2)sTheans that the groundwater in both studied
WT and WH wells is relatively highly polluted witPb. Our results are in agreement with the studilon
content in groundwater of northwestern Libya thates Al Jmayl (WG), Sobratah (WS) and Ajaylat
(WA) with values 0.15, 0.072 and 0.056 mg/L respety ( Nour., 2015 ). In 2016 AbdouKh. A. et
al.reported that the mean concentration of Pb ibetground water samples were taken from Tripoli (
WTr ), Zliten ( WZi ) and Zawia ( WZa )recorded0,dB02 and 0.01 mg/L, respectively. Which were
higher than standard value recommended by WHO ifrf\&nhd ( WZi ),and in the same level of WHO
value in WZdlistrict. The independent sample T test showed ttiatdifference among Pb values was
insignificant in the samples of both water drirkimells (p= 0.30).

The mean concentration of Cd is 0.13 mg/L in B&h and WH wells, which also indicated that Cd was
in high level as compared with the recommendedesalf WHO and LHO for Cd in water which is
0.005mg/L. However, in the previous studies by (N@015) and ( AbdouKdl., 2016), which found the
mean concentrations of Cd in WG, WS, WA and WZa W&83, 0.029, 0.021 and 0.012 mgl/L,
respectively. Moreover, level of Cd in undergrowvater of Gharian district (WGh) was below 0.02mg/L
( Alhibshial., 2014),which were less than the obtained dataigistudy as compared in Taple 3. On the
other hand, the mean value of Cd was higher in \&fad WZI (0.22 and 0.24 mg/L, respectively)
compared to our obtained data of both wells WT #id(0.13mg/L). The independent sample T test
showed no significant value variation between Getlen water samples of both wellg£ 0.98)

Generally, the natural content of chromium in dimgkwater is very low ranging from 0.01 to 0.05 ing/
except for the regions that have substantial chwuondeposits (Javaah, 2009 and Alhibslail., 2014). In
this study Chromium was detected in very high lenddoth wells WT (0.96 mg/L) and WH (1.02 mg/L)
which were higher than international and Libyamdtad 0.05mg/L of Cr in drinking water. In additjon
when compare this with Cr content in other pladesosthwestern Libya (Tripoli, Zliten and Zawia)eth
results were 2.10, 1.30 and 1.60 respectivelyhaw/s in Table 3. The independent sample T test sdow
that there was no significant difference betweeatvith the two sampling sitepg 0.44 ).

Table 3Shows the comparison of Cd Cr and Pb (mg/L) witke tgroundwater of

northwesternLibyaregion

undergroundwaterwells Cr Cd Pb
WT 0.96 0.13 0.15
WH 1.02 0.13 0.22
WG - 0.083 0.15
WS - 0.029 0.072
WA - 0.021 0.056
WTr 2.10 0.22 0.03
WZa 1.60 0.012 0.01
wzl 1.30 0.24 0.02
WGh <0.02 <0.02 0.03
WHO 0.05 0.005 0.01
LHO 0.05 0.005 0.05
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Groundwater usually contains high levels of elemergsulting from watering processes of rocks(
Namaghal., 2011).Trace amount of metal are common in water sediments and normally not harmful
to our health. Toxicity of metals depend on itsroleal characteristics, some of them become toxierwh
react with organic compounds to form toxic compgéx&kbulut and Tuncer, 2011).

3. CONCLUSION

This study concludes that the concentration oftaltlied metals was relatively highly polluted. Thean
concentrations of Pb, Cd and Cr were 0.18, 0.134 g/L respectively. The drinking water samples
contain metal concentration more the admissible dexirable levels ( WHO and LHO ). Most of the
water samples were at populace level, which arepnesible for drinking purposes .Water from both
wells is dangerous for human consumption and itdse&reatment for drinking purposes. The
concentration of studiedmetalswas high in the nodstamples in exception of cadmium thatwas not
detected in somesamples in bothwells. In genetad, Mean concentration of metals in samples of the
Tekerkibawellwaslowerthantheir concentrations inntdadywell in Tasawah and thatwashigherthan
standard values recommended by ( WHO ) and ( LHO T7Jherefore, the
resultsobtainedfromthisstudysuggested a significanto the consumers due to the high possiblecityxi

of studiedheavymetals.

References

AbdouKh, A., Walaa, A., Moselhy, Asmaa N., Mohamm&loulgassmm, A., &khadiga, |. Ahmed.
(2016). Monitoring the hygienic quality of undergrm water in different localities in Egypt and Léby

Akbulut, N. E. &Tuncer, A. M. (2011). Accumulatiaf heavy metals with water quality parameters in
Kilirmak River Basin in TurkeyEnviron Monit Assess 173: 387-395.

Alhibshi, E., Albriky, K., &Bushita, A. (2014). Caentration of Heavy Metals in underground water
wells in Gharian district, Libyaln International conference on agricultural, ecolodicand medical
sciences (AEMS-2014), Bali, Indonesia

Amal, A. S. Amar &Hanai, A. M. Hamd (2018). Detemation the ration of heavy toxic metals with the
total dissolved solids in the commercial drinkirggtie water.Inter. Science and Technology Journal.

APHA ( 1992 ). Standard Method for the Examinatidrwater and Wastewater. “L&dition. American
Public Health of Association ( APHA ), Washington.

Archbold, J., &Bassil, K. (2014). Health Impacts @kad in Drinking Water. Toronto Public
Health.Technical Report.

Dozier, M.C., & McFarland, M. L. (2001). Drinlgn Water Problems: Lead, The Texas A&M
University System, Department Of Agriculturendathe County Commissioners Courts of Texas
Cooperating U.S. Texas A&M AGRIIFE Communicatio

Health Canada.(2015). Chromium in Drinking Wai@ocument for Public Consultation. Technical
Document.

Jaishankar, M., Tseten, T., Anbalagan, N., MathBw,B., &Beeregowda, K. N. (2014). Toxicity,
mechanism and healtheffects of someheavymétaézdisciplinarytoxicology7(2), 60.

253

—
| —



DETERMINATION OF Pb, Cd AND Cr LEVELSIN THE DRINKING GROUNDWATER

Javana, B. L., Prasai, T., Singh, A., & Yami, BL (2009). Assessment of water drinking quality
ofmadhyapur-thimi and study of antibioticsensifjvéigainst bacterial isolateNepal Journal of Science
andfechnology. 10; 167-173.

Lafabric, C., Pergent-Martini, C., &Pergent, G. @) Metal contamination
of Posidoniaoceanicaneadowsalong the corsicancoastline (Mediterraneanyironmental Pollution,
151(1), 262-268.

Markert, B. (2007). Definitions and principles foioindication and biomonitoring of trace metalstlie
environmentJournal of Trace Elements in Medicine and Bioldgfy, 77-82.

MDH. (2014). Cadmium and Drinking Water. EnviroentalHealth Division . Minnesota Department
of Health (MDH).

Morais, S., Costa, F. G., & Pereira, M. D. L. (2Pp12Heavy metals and
humanhealthEnvironmentalhealth—emerging issues and pracfi®gl), 227-245.

Namaghi, H. H., Karami G. H. & Saadat, S. A. (20138tudy on chemical properties of groundwater and
soil in ophiolitic rocks in Firuzabad east of St@dd Iran : with emphasis to heavy metal contanonat
Environmonit Assess 174 : 573-583

Nour, Hamdy El Sayed (2015). Distribution of hydadwons and heavy metals pollutants in groundwater
and sediments from northwestern Libyadian Journal of Geo-Marine Sciences., vol 44(#)2015
pp993-999.

254

——
| S—



