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Deep Karstifled dolomite aquifer as a source of drinking water ISOtopIC measurements
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LJUBLJANSKO BARJE ISOTOPES AS EFINGERPRINTSE _
Results iIn 2011

TheflatLjubljanskBarje(aka Ljubljandoor)at arounc?90m as.l. extendontheareaof |Isotopesare usefulfingerprinksand provideinformatiomboutthe originand renewalkate of
163kn* southofLjubljangCentrablovenia)rhesouthermmis representeoly hillsupto 1100 | groundwat@r residencéme jts dynamicsas wellasthevulnerabilityp source®f pollutiomnd soo
as.l. consistingf karstifiedriasicand Jurasidimeston@nd dolomiteLjubljansk&arjeis | climatechangeln orderto understanthe hydrogeologicsystemwve cancombinenultiisotope "
tectonidasinfiledwithlacustrinendmarshsediments the centrapartandonthemargins | determinationgthhydrochemicahalysedifO andiH valuesyivetheinformatioaboutvate _

withlargealluviatans Carbonatesfthesouthernmarepresenasbedrocknthelargepartof | sourcesandmovemenivhileli!®G, . is usedto describehe biogeochemicmactionsotrolIin[y
thebasin alkalinityin the aquiferand to tracethe bicarbonateon as the mainanionin the shallow  **-
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Figure: The electrical conductivity during ~ Figuré&:Changing ¥ U 2 H, -excés8
Challenge the pumping test valuesluring the pumping test

The pumpingtests and measurementga/ere

carriedoutto confirnor disputehe conceptual _

modelof Ljubljanskbarjethatdiscussesbout Results in 2013
three separatechquifers The dolomiteaquifer

shouldbe rechargeonly fromthe KrimMokerc

mountains thehinterlandand thereshoulde
nopollutiothatoriginateBomhumaractivities

Sedimentatidrasirof LjubljanskBarjepresentsneofthebiggesaquiferandimportardrinking [ Resveasy
wateresourcei thecentrapartof SloveniaSeveratlrinkingvatemwellsarepreseninthearea feeve
Thebiggessystenis wateffieldBrestwith13wellspositionednthel ¢ Riveruaternarfanin =3 S oy i
thesouth(Fig 1). Alluviafanconsistsnainlyof coarsegravelwithlensesf sand In thedeepest),... Jo% O)Preser
partit is 110m thick Thewellsare constructetb differentlepthsfrom28 m to 200m (Fig 2). — ="
Groundwates mainhpumpedromguaternarsedimenidecaus¢hegroundwatan Pleistocene &
aguiferss polluteavithdesetilatrazine

--_..L il i g
@ sorings and streams sampling locations m.t_l i ;_I: 0 (Tes.
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Figure8: Sampling locations

Pumping tests

Thefirstpumpindestof 30 daysin VD Bres{3a wellwasperformed
= aftetheconstructian2011 Thepummasbeennstalleata depthof

> 77m Theentireduratioofthetestwepumpe@®4l/s Thegroundwater

wassampleatthepipeofthewell(Fig 5) andattheoutflownthel g k a Figured: The electrical conductivity during the FigurelQ Changingof 2+ 1O andd-

River(Fig 6) whergpumpedvaterunsalonghefiretube Tocompare pumping test exceswyaluesluring the pumping test

thewatemwasalsosampledt selecteavellswithinthe Brestpumping
statiorandsomespringandsurfacavatersntheljubljandoor(Fig

3)6. Waterfor tit®O and (FH wascollectedlirectlyn a 100nL plastic
"YattRalithadn ihfercapdvihiRsamplegor titiC, -werefilterevero.2
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Figure 1: The area of t Rigure®Theerpss se¢tioniofthe Byuiterd CONCLUSIONS

River quaternary fan. area of therestvells. e nfilterin 12 mL exetaineBeforethe analysighe samplesvere

' In spiteof the fact that well screensare positionedh the dolomitebedrockand
In the rechargaareaof the wellfieldis developedgriculturand severalillagesvheresmallbusiness Storgdna.COOIpI.aceMeasuremendﬁthephySICa]barar.neterwe.re Conge uentisotopicompositiont rounzwat Moedutfromkarstifiedauifer
enterpriseandfarmsarepresentin thelastdecadehe deteriorationf groundwateyualityfromquaternary Carriedutin thefieldwitha portabléV TWinstrumenWhilepumping Figuré:  Out f 1 ow iing Olé Qﬂy Sl-p' hc%ﬁ it J . HUmp i< h . L '
sedimentwasdetectedToavoidproblemsiithpollutioin 2011the210m deepwellwasdrilledn theTriasic INtens&ainsoccurredndconsequentiiseingroundwatésvel River ISexpect esigh! orhigherecharge zone results have shown that
dolomitdedrocKFig 2). Thedolomitevascrackedindcrackswerefiledwithclay Thisindicatesdolomite The secondpumpingest was performedn 2013 The pumpwas groundwatggumpedutof thewellVD BresBa Is mixtureof waterwithrelatively

shallowrecharggin Holocengart of the sedimentsand waterrechargindgrom
higherpartsin the mountainoubinterlandin Triassicimestoneand dolomite)

carstificationriltersof the wellwerepositioneth the dolomiteand quaternargedimentsvereisolatedy

_ _ iInstallect a depthof 150m Pumpingvascarriedutin threephases
casing@ndcementing

undethredaiffererfiowrates Atthebeginnintheflowratewas10l/s,

Groundwater| ... oo e EEE— afterthreedaystheflowwasincreasetb 15I/s,andaftera furthefour Isotopi¢imeseriesare showingio trendsdependingn pumpingatesas wellno
| daysthemaximurfiowrateof201/s Duringhispumpingestthewater timedependettendgFig 8 and10. Estimate®asedon the end membemixing

dynamics ;ﬁf ... - LA s samplesverecollectednlyat the pipeof thewell(Fig 5) andat the modelsare showinghatratiobetweershallonand deepemwateroriginatingrom
= AN WA outflovinthel § RivaI(Fig 6). In additiono theisotopiandphysical highepartsis relativelfrighconformingroundwates predominantisomthelocal
ol on AN originn thenearvicinityofthewellfield Wecanconclud¢hattheresultof isotope

. _ | arameteyrshewatersamplesoralkalinitypitriteandpesticidewere . o . .
Figurek: Fluctuations o 50” ecteereweathedurir?gretestwassgr]mﬁndst;ble Figure 5: The well VD B3astresearchesisputethe conceptuahodelof Ljubljasko Barjethatdiscusesbout
the groundwatetlive | .. || separatedquifers
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