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INTRODUCTIONINTRODUCTION

MonitoringMonitoring is is cundactedcundacted byby CroatianCroatian WatersWaters withwith
permissionpermission of of MinistryMinistry of of RegionalRegional DevelopmentDevelopment, , 
ForestryForestry and and WaterWater ManagementManagement

MonitoringMonitoring –– laborotorylaborotory of of CroatianCroatian WatersWaters and and 
othersothers withwith agreementsagreements withwith CroatianCroatian WatersWaters



Monitoring of groundwater 
quality on springs – as per
Water classification decree
(NN 77/98)

NATIONAL MONITORING OF GROUNDWATER QUALITY

SAMPLING SITES

In In karstkarst regionregion of Croatia of Croatia –– monitoringmonitoring is is 
conductedconducted as as monitoringmonitoring of of springspring waterwater
qualityquality –– fromfrom 1980th at 1980th at fewfew springssprings, and , and 
nowdaysnowdays at 20 at 20 springssprings or or wellswells



INTRODUCTIONINTRODUCTION

SignificantlySignificantly widerwider monitoringmonitoring of of karstkarst groundwatergroundwater
qualityquality is is conductedconducted at at publicpublic waterwater supplysupply systemsystem
and is and is underunder responsibilityresponsibility od od MinistryMinistry of of HealthHealth
and and SocialSocial WelfearWelfear and and publicpublic waterwater suplysuply
enterprisesenterprises



FREQUENCY OF SAMPLING AND FREQUENCY OF SAMPLING AND 
PARAMETERSPARAMETERS

FrequencyFrequency of of samlingsamling: 2 : 2 --12 12 timestimes perper yearyear
ParametersParameters includedincluded in in monitoringmonitoring

General General physicalphysical--chemicalchemical parametersparameters (pH, el. (pH, el. 
conductivityconductivity, , alkalinityalkalinity, , hardnesshardness))
OxigenOxigen regimeregime –– dissolveddissolved oxigenoxigen, COD, COD--MnMn, BOD, BOD55
NutritientsNutritients –– ammoniumammonium, , nitritenitrite, nitrate, nitrate
MicrobiologicalMicrobiological –– total total numbernumber of of fecalfecal coliformcoliform
bacteriasbacterias, , fecalfecal bacteriasbacterias, , numbernumber of of aerobicaerobic
bacteriasbacterias
MetalsMetals –– FeFe, , MnMn, , CuCu, , ZnZn, Cd, Cr, Pb, Hg, Cd, Cr, Pb, Hg
OrganicOrganic coumpoundscoumpounds –– mineral mineral oiloil, total , total phenolsphenols, , 
pesticidespesticides, , chlorinatedchlorinated hydrocarbonshydrocarbons, PAH, PCB, PAH, PCB



ASSESSEMENT OF KARST ASSESSEMENT OF KARST 
GROUNDWATER QUALITYGROUNDWATER QUALITY

AssessmentAssessment of of waterwater qualityquality is is cundactedcundacted yearlyyearly
underunder Regulation on Water Classification (OG Regulation on Water Classification (OG 
77/98)77/98)
WaterWater qualityquality assesssmentassesssment followsfollows afterafter statisticstatistic
datadata base base analysisanalysis –– standard standard valuevalue is 90% is 90% 
percentilpercentil forfor 12 12 resultsresults of of measueremensmeasueremens and 50% and 50% 
percentilpercentil forfor smallersmaller numbernumber of of measurementsmeasurements perper
yearyear
GroundwaterGroundwater qualityquality shouldshould bebe I. I. classclass



REGULATION ON WATER QUALITY





KARST GROUNDWATER QUALITYKARST GROUNDWATER QUALITY

Spring water, according to physical chemistry Spring water, according to physical chemistry 
indicators, corresponds to water quality for type I. indicators, corresponds to water quality for type I. 
and type II.and type II.

AccordingAccording to microbiological indicators, it to microbiological indicators, it 
corresponds to water quality from type I. to type corresponds to water quality from type I. to type 
IV.IV.



KARST GROUNDWATER QUALITYKARST GROUNDWATER QUALITY

Water samples are seldom taken on the exact Water samples are seldom taken on the exact 
location of water discharge (it's often taken location of water discharge (it's often taken 
downstream), therefore microbiological properties downstream), therefore microbiological properties 
does not illustrate actual condition of groundwater does not illustrate actual condition of groundwater 
qualityquality

Example: from all analysed springs on Istrian Example: from all analysed springs on Istrian 
territory, the best microbiological properties territory, the best microbiological properties 
(though above maximum allowed concentrations (though above maximum allowed concentrations 
in drinking water) has groundwater from Tivoli well in drinking water) has groundwater from Tivoli well 
near Pula near Pula -- samples are from the well, not from the samples are from the well, not from the 
springspring



ASSESSEMENT OF KARST ASSESSEMENT OF KARST 
GROUNDWATER AS DRINKING GROUNDWATER AS DRINKING 

WATER QUALITYWATER QUALITY
GroundwaterGroundwater is is oftenoften usedused as as drinkingdrinking waterwater and and 
assessmentassessment underunder Ordinance on Sanitary Quality Ordinance on Sanitary Quality 
of Drinking Water (OG 182/04)of Drinking Water (OG 182/04)



SKUPINE POKAZATELJA POKAZATELJ
MJERNA 
JEDINICA I VRSTA II VRSTA

MJERNA 
JEDINICA

FIZIKALO-KEMIJSKI pH 8,5-6,5 6,5-6,3; 8,5-9,0 6,5-9,5
ALKALITET mg CaCO3/l >200 200-100 mg CaCO3/l
CND µS/cm <500 500-700 µS/cm 2500

REŽIM KISIKA OTOPLJENI KISIK mg O2/l >7 7-6 mg O2/l 3
ZASIĆENJE KISIKOM %
KPK - Mn mg O2/l <4 4-8 mg O2/l
BPK5 mg O2/l <2 2-4 mg O2/l

HRANJIVE TVARI AMONIJ mg N/l <0,1 0,10-0,25 mg/l 0,5
NITRITI mg N/l <0,01 0,01-0,03 mg/l (NO2-) 0,1
NITRATI mg N/l <0,5 0,5-1,5 mg/l (NO3-) 50
UKUPNI DUŠIK mg N/l <1,0 1,0-3,0 mg N/l
UKUPNI FOSFOR mg P/l mg P/l

tekućice <0,1 0,1-0,25 0,3
stajaćice <0,01 0,01-0,025

MIKROBIOLOŠKI BROJ KOLIFORMNIH BAKTERIJA UK/l <500 500-5000 NBK/100ml 0
BROJ FEKALNIH KOLIFORMA FK/l <200 200-1000 NBFK/100ml 0
BROJ AEROBNIH BAKTERIJA BK/ml <1000 1000-10000 BK/ml 37 C 20

BIOLOŠKI P-B INDEKS SAPROBNOSTI 1-1,8 1,8-2,3
BIOTIČKI INDEKS <10 8-9
STUPANJ TROFIJE olgotrofan mezotrofan

METALI Cu µg/l <2 2-10 µg/l 2000
Zn µg/l <50 50-80 µg/l 3000
Cd µg/l <0,1 0,1-0,5 µg/l 5
Cr µg/l <1 1-6 µg/l 50
Ni µg/l <15 15-30 µg/l 20
Pb µg/l <0,1 0,1-2,0 µg/l 10
Hg µg/l <0,005 0,005-0,02 µg/l 1

ORGANSKI SPOJEVI MINERALNA ULJA mg/l <0,02 0,02-0,05 mg/l 0,01
FENOLI UKUPNO mg/l <0,001 0,001-0,005 mg/l 0,001
PCB µg/l <0,01 0,01-0,02
LINDAN µg/l <0,01 0,01-0,02
DDT µg/l <0,001 0,001-0,005

RADIOAKTIVNOST UKUPNA RADIOAKTIVNOST mBq/l <200 200-500 Bq/l 100

Ne vrijedi za krške vode
Ne vrijedi za podzemne vode

UREDBA O KLASIFIKACIJI VODA       
(NN 77/98)

MDK PREMA PRAVILNIKU O 
ZDRAVSTVENOJ ISPRAVNOSTI VODE ZA 

PIĆE (NN 182/04)



KARST GROUNDWATER QUALITYKARST GROUNDWATER QUALITY

Water on pumping sites of public water supply, Water on pumping sites of public water supply, 
according to physical chemistry indicators, meets according to physical chemistry indicators, meets 
the conditions for drinking waterthe conditions for drinking water

According to microbiological indicators, it does not According to microbiological indicators, it does not 
meet the requirements for drinking water so it meet the requirements for drinking water so it 
needs to be conditionedneeds to be conditioned



AverageAverage value of nitrate contents in value of nitrate contents in karstkarst
groundwater groundwater →→ up to 20 mg/l NOup to 20 mg/l NO33

--

By rule it is under 10 mg/l NOBy rule it is under 10 mg/l NO33
--, with the , with the 

exception of Pula regionexception of Pula region

In Pula region nitrate content in groundwater In Pula region nitrate content in groundwater 
cancan reachreach 30 mg/l NO30 mg/l NO33

--

The smallest content of nitrate (the The smallest content of nitrate (the averageaverage
value under 2 mg/l NOvalue under 2 mg/l NO33

--), and generally the ), and generally the 
best quality of groundwater best quality of groundwater →→ springs in springs in LikaLika
regionregion

TurbidityTurbidity and and microbiologicalmicrobiological contaminationcontamination
are problem are problem duringduring precipitationprecipitation



Klasifikacija podzemnih voda u primorsko-istarskim slivovima u 2006. godini 30042 - Košna voda, izvorište 30130 - Zvir I, izvorište na izvoru

Skupine pokazatelja Pokazatelj Mjerna jedinica n
Mjerodavna 

vrijedn
ost

Vrsta Ocjena n
Mjerodavna 

vrijedn
ost

Vrsta Ocjena

pH vrijednost 12 7,856 I 12 7,909 I

električna vodljivost uS/cm 12 231,3 I 11 274 I

alkalitet m-vrijednost mgCaCO3/L 12 125 II 12 144,5 II

KPK-Mn mgO2/L 12 0,9 I 12 1,19 I

BPK5 mgO2/L 12 1,1 I 12 1,2 I

amonij mgN/L 12 0,0136 I 12 0,0079 I

nitriti mgN/L 12 0,001 I 12 0,001 I

ukupni dušik mgN/L 12 0,409 I 12 1,185 II

ukupni fosfor mgP/L 12 0,0156 I 12 0,0166 I

broj kolifor.bakterija K/100mL 12 4 I 12 111 II

broj fekal.koliforma FK/100mL 12 2 I 12 82 II

broj aerob.bakterija BK/mL 370C 12 76 I 12 107 I

broj aerob.bakterija BK/mL 220C 9 160 I 9 120 I

bakar µgCu/L 2 1 I 6 1 I

cink µgZn/L 2 3 I 6 1 I

kadmij µgCd/L 2 0,1 6 0,1

krom µgCr/L 2 1 6 1

nikal µgNi/L 2 1 I 6 1 I

olovo µgPb/L 2 1 6 1

živa µgHg/L 2 0,1 6 0,1

mineralna ulja mg/L 6 0,007 I 6 0,0025 I

fenoli ukupno mg/L 6 0,001 6 0,001

poliklor.bifen. µg/L 4 0,001 I

DDT µg/L 4 0,001

G - Organski spojevi

F - Kovine ukupne

IIID - Mikrobiološki

IIIC - Hranjive tvari

IIB - Režim kisika

A - Fizikalno kemijski



KARST GROUNDWATER QUALITY KARST GROUNDWATER QUALITY 
(OG 77/98) (OG 77/98) 

Klasifikacija podzemnih voda u dalmatinskim slivovima, 2006. godina 40451 - Šimića vrelo, izvorište 40452 - Jaruga, izvorište

Skupine pokazatelja Pokazatelj Mjerna jedinica n
Mjerodavna 

vrijed
nost

Vrsta Ocjena n
Mjerodavna 

vrijed
nost

Vrsta Ocjena

pH vrijednost 6 7,8 I 6 7,7 I

električna vodljivost uS/cm 6 473,5 I 6 512,5 II

alkalitet m-vrijednost mgCaCO3/L 6 202,5 I 6 205 I

KPK-Mn mgO2/L 6 0,6 I 5 0,4 I

BPK5 mgO2/L 6 0,6 I 6 0,5 I

amonij mgN/L 6 0,01 I 6 0,01 I

nitriti mgN/L 6 0,001 I 6 0,001 I

ukupni dušik mgN/L 6 0,28 I 6 0,357 I

ukupni fosfor mgP/L 6 0,015 I 6 0,015 I

broj kolifor.bakterija NBK/100mL 6 0 I 6 12 I

broj aerob.bakterija BK/mL 220C 6 98 I 6 370 I
IID - Mikrobiološki

IIC - Hranjive tvari

IIB - Režim kisika

A - Fizikalno kemijski



BLACK SEA DRAINAGE AREA

Quality of groundwater is Quality of groundwater is 
conducted in almost every conducted in almost every 
GWB.GWB.

According to WFD demands, According to WFD demands, 
are those locations are those locations 
representative?representative?

ADRIATIC SEA DRAINAGE AREA

BLAC SEA DRAINAGE AREA
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