
Application Note 

Optimising Iron and Manganese 
Oxidation in Groundwater for  
Drinking Water

Problem
The Drinking Water production plant of Budapest Waterworks had a  
challenge: Due to the high content of Iron and Manganese in the source  
water, preoxidation is required to remove the metals. But how could they 
guaranteethatthefinishedwaterwouldmeettheregulatorylimitssetby
European legislation?

Solution
With the use of Hach® EZ series online Manganese and Total Iron analysers, 
levels are monitored in real-time. The results generated are connected to  
the customers Scada system where early warnings are detected and compli-
ance monitoring is logged.

Benefits
The EZ analysers ensure compliance with regulatory limits. As analysers are 
online instruments, they provides real-time information and replace frequent 
manualgrabsampletestinginthelaboratory.

Objective
• Process monitoring and regulatory 

compliance

 
Parameters
• Manganese

• Total Iron 

 
Solution
• EZ1000 Manganese Analyser

• EZ2000 Total Iron Analyser
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Background
Budapest Water Works  provides 1 million m3 drinking water per 
day to consumers in the  city of Bupdapest, Hungary. Most of 
their756wellsarelocatedalongtheriver-bankoftheDanube
river,andthereforehighqualitygroundwaterisavailabledue 
toriver-bankfiltration.Pre-oxidationofthiswatersourceis
required,asIronandManganeselevelscanbeabovethelimits
setbytheEuropeanDrinkingWaterDirective2020/2184.

Rawwaterisnormallybelowthelimitforironof200µg/L,but
closetothelimitformanganeseof50µg/L.Withoutadditional
watertreatment,theselevelswouldnotbeincompliancewith
regulatory limits. As a result preoxidation is applied in the  
water treatment process for Iron and Manganese removal.  
Thepreoxidationprocessisfacilitatedbyacascadesystem,
wheremaximumaerationiscreated.Tomonitortheefficiency 
of peroxidation and compliance with regulatory requirements, 
online analysers were needed.

Iron and Manganese in Source Water
Both iron and manganese often exist together in source water 
suchasgroundwater,butmanganeseusuallyoccursatmuch
lower concentrations. Occurring naturally in soil and in most 
surface water and groundwater sources, manganese is an 
essentialelementformanylivingorganismsbecauseofitsrole 
in the function of enzymes. For humans, the largest source of 
manganese is usually from food. 

However,absorptionofmanganeseacrossthegastrointestinal
tractisregulatedbythebodytohelpmaintainmanganese
homeostasis,andorallyobtainedmanganeseisgenerallycon-
sideredtobeoneofthelesstoxicelements.Nevertheless, 
in the light of recent research, the guideline value for manga-
neseindrinkingwateristhesubjectofongoingdebate.

Discolouration,badtasteandstainingfromtapwaterarethe
most common causes of drinking water complaints from mem-
bersofthepublic.Thehandlingofthesecomplaints,andthe
implementation of investigation and remediation measures, can 
beverycostly.Turbiditymonitorscanhelptoraisealarmsso
thatactioncanbetakentodivertcloudywaterfromthedistri-
butionnetwork,butturbiditycanbecausedbyawiderange 
of issues, whereas raised iron and manganese levels result  
fromspecificissues,somonitoringcanhelpidentifycausesand
inform appropriate mitigation measures. 

The health risks from iron and manganese are small, however 
therearerisksassociatedwiththebacteriathatcauseraised
iron concentrations from corrosion. For humans, the lethal dose 
forironis200-250mg/kgofbodyweight,whichcausesexten-
sive gastrointestinal hemorrhage. However, iron toxicity is rare, 
and intake from drinking water is typically too low to raise health 
concerns.Nevertheless,ironoxidesareknowntobeefficient
scavengersofmetalsandsemi-metals,andcanberesponsible
for increased levels of arsenic. 

Continious Monitoring
Ingeneral,laboratoryanalysisofprocessparametershelpsto
detecttrendsandidentifypotentialproblems.However,thereis 
atimedelaybetweensamplingandthedeliveryofaresult,and
occasional sampling risks missing a spike in the concentration. 
Continuous monitoring therefore provides a more timely warn-
ing of raised levels and helps to identify the causes.

Pre-oxidation using a cascade system
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Solution and Improvements 
The EZ Series of analysers employ online colorimetric technologies to measure key water quality parameters accurately and 
reliably.Smart,automatedfeaturescontributetoenhancedanalyticalperformance,minimiseddowntimeandnegligibleopera-
torintervention.Cleaningisautomaticandbothcalibrationandvalidationfrequencycanbesetbytheuser.

TheEZserieshastheabilitytomeasuremultiplestreamssimultaneously,uptoamaximumofeight.Thisreducesthecost 
persamplingpoint,butmustbespecifiedatthetimeofordering.

The EZ2000 Iron analyserutilisestheTPTZreagenttoformadeepblue-purplecolourinareactionwhichmeasures
dissolvedironFe(II),Fe(III)andtotaldissolvedironFe(II+III),andameasuringrangeof0-1mg/L.

The EZ1000 Manganese analysermeasuresdissolvedManganeseMn(II),bytheformaldoximemethodat450nm, 
withIronandManganeseindrinkingwaterameasuringrangeof0-1mg/LMn.

EZ Analyser Managanese (left) and Iron (right) installation at Budepest waterworks
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Conclusion
By implementing the EZ analysers, Budapest Waterworks drinking water treatment plant has ensured real time monitoring of  
Iron and Manganese. As a result early warnings are detected and compliance monitoring is logged continuously.
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About the Customer
Budapest Waterworks, with its 150 years of history, is one of the leading water utility service 
providers in Central Eastern Europe.

MISSION 
Themissionistoprovideexcellentqualitypotablewaterinthelongrunataffordableprices.
Inadditiontofavourableenvironmentalandhydro-geologicalconditions,preservationof
excellentwaterqualityalsorequireshighstandardsandatechnicallysustainableoperation.
Inadditionimprovementoftheenvironmentalandwaterresourceprotectionviaeffective
procurement,facilitatesthereinforcementofourcorporateresponsibilityobjectives.

Ourwatersupplycorebusinesscreatesvaluebothindomesticandinternationalmarkets.

VISION 
Efficientandsafewatersupplyatbestvalueformoney.


