Metodicka podpora SAVE pre manaZzment rizik systémov zasobovania
pitnou vodou

Ing. TiborBurger

Pracovna skupina SAVE pre manazment rizik

Abstrakt: Slovenska asocidcia vodarenskych expertov (SAVE) organizuje podporné aktivity
v oblasti manazmentu rizik systémov zasobovania pitnou vodou od roku 2023. Za tymto
ucelom vytvorila pracovni skupinu zloZenti z odbornych pracovnikov vodarenskych
spolo¢nosti a Statnych institucii, ktorych sa posudenie rizik dotyka. Pracovna skupina pripravila
metodiku vo forme formulara, ktory posudzovatela rizik vedie vSetkymi dolezitymi
nalezitost'ami. Zamerom prispevku je predstavit’ tento formulér a uviest’ ho do praxe.

Abstract: The Slovak Association of Water Experts organizes support activities in the field of
risk management of drinking water supply systems. For this purpose, it has created a working
group consisting of experts from water companies and state institutions affected by the risk
assessment. The working group has prepared a methodology in the form of a form that guides
the risk assessor with all the important requirements. The purpose of the contribution is to
present this form and put it into practice.

KTlucové slova: manazment rizik, systém zdsobovania pitnou vodou, zdsobovana oblast’
Keywords: risk management, drinking water supply system, supply zone

Link na prezentaciu k tomuto prispevku je dostupny tu:




Metodika stanovenia ploch povodi pre miesta odberu podzemnej vody a
manaZment rizik
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Horvatova, PhD.

Vyskumny tstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava
Tel.: +421 (0)2 59 343 474, e-mail: Anna.Patschova@vuvh.sk

Abstrakt: Postdenie a riadenie rizika v plochach povodia ako suc¢ast’ manazmentu rizik v stilade
so smernicou Eurdpskeho parlamentu a Rady (EU) 2020/2184 o kvalite vody uréenej na Pudskt
spotrebu vyzaduje pre vSetky vodarenské zdroje (t.j. miesta odberu vody urcenej na I'udska
spotrebu), ktoré poskytuju v priemere viac ako 10 m? za dent vody alebo sluzia pre viac ako 50
osOb stanovit' plochu povodia (¢lanok 8). Prispevok na zdklade analyzy sti¢asného stavu
a existujucej udajovej zdkladne potrebnych dat pre spolahlivé vymedzenie plochy povodia
a vybratych kritérii prezentuje navrhnuty metodicky postup pre stanovenie ploch povodi v SR
pre vodarenské zdroje vyuzivajice podzemnu vodu. Zaroven ukazuje aj modelové priklady
stanovenia plochy povodia pre 2 prioritné vodarenské zdroje.

Abstract: The assessment and management of risk in catchment areas is as part of risk
management in accordance with Directive (EU) 2020/2184 of the European Parliament and of
the Council on the quality of water intended for human consumption. Specifically, Article 8 of
this directive requires that all water supply sources—meaning all points where water for human
consumption is abstracted—must have their catchment areas delineated if they provide over 10
m? of water per day on average or serve more than 50 people. This paper proposes a new
methodological procedure for defining catchment areas in the Slovak Republic, focusing on
water supply sources that rely on groundwater. The procedure is based on a thorough analysis
of current practices and available data needed to accurately delineate these areas, as well as
selected evaluation criteria. The paper also presents model examples demonstrating the
determination of catchment areas for two priority water sources.

KIagové slova: plocha povodia, podzemna voda, Smernica (EU) 2020/2184 o kvalite vody
uréenej na l'udskt spotrebu, manazment rizik, kritéria pre vymedzenie.

Keywords: catchment area, groundwater, Directive (EU) 2020/2184 on the quality of water
intended for human consumption, risk management, criteria for defining.



Odporucany postup pre vyclenenie zasobovanych oblasti pre pitnu vodu
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Abstrakt: Cielom tohto prispevku je predstavit odporucany postup pre vycClenenie
zasobovanych oblasti (d’alej len ,,Z0*) pre pitnti vodu, ktory bol vypracovany z dovodu
aktualizacie zoznamov zasobovanych oblasti (ktoré su v platnosti od roku 2008). Navrhovana
metodika bola vypracovana v spolupréaci s Uradom verejného zdravotnictva SR a Slovenskou
asociaciou vodarenskych expertov. V ramci tejto metodiky je podrobne opisana definicia ZO,
typologia ZO, ako aj kritéria pre spravne vyclenenie a rozdelenie ZO. Vychadza z principu
reprezentativnej vzorky a systematického rozdelenia vacsich oblasti podl'a rizikovych faktorov.
Praktické priklady demonstruju aplikéciu metodiky v praxi. Cielom je predstavit’ dodavatel'om
pitnej vody jednotny metodicky postup pre presnt identifikdciu a vy€lenenie ZO pitnej vody s
cielom efektivneho vypracovania manazmentu rizik.

Abstract: The aim of this paper is to present a recommended procedure for the delineation of
Water Supply Zones (hereinafter referred to as "WSZ") for drinking water, developed in
response to the need to update the list of supply zones (in force since 2008). The proposed
methodology was developed in cooperation with the Public Health Authority of the Slovak
Republic and the Slovak Association of Water Experts. This methodology provides a detailed
description of the definition of WSZ, their typology, as well as the criteria for their proper
delineation and classification. It is based on the principle of representative sampling and the
division of larger areas according to risk factors. Practical examples demonstrate the application
of the methodology in practice. The objective is to provide drinking water suppliers with a
unified methodological approach for accurate identification and delineation of WSZ in order to
effectively develop risk management plans.

KTlucové slova: zasobovana oblast, pitna voda, reprezentativna vzorka, kvalita vody, zékon.

Keywords: water supply area, drinking water, representative sample, water quality, law.
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verejného zdravotnictva
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Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava,
darko.babjak@uvzsr.sk, +421 249 284 383

Abstrakt: Prispevok sa zameriava na manazment rizik systému zdsobovania pitnou vodou v
kontexte smernice (EU) 2020/2184 a suvisiacich pravnych predpisov. Zdéraziuje systematicky
a preventivny pristup zaloZeny na posudzovani rizik, ktory pokryva cely vodarensky retazec.
Osobitna pozornost’ je venovana prepojeniu legislativnych poziadaviek rezortu zdravotnictva a
zivotného prostredia — posudzovanie a schvalovanie manazmentu rizik zo strany Uradov
verejného zdravotnictva je podmienené stanoviskom organov Statnej vodnej spravy. Prispevok
poukazuje na vyznam tejto medzirezortnej spoluprace pre trvalt ochranu zdravia obyvatel'stva
a stabilitu systému z4sobovania pitnou vodou.

Abstract: This article focuses on risk management of drinking water supply systems in the
context of Directive (EU) 2020/2184 and related legal regulations. It highlights a systematic
and preventive risk-based approach covering the entire water supply chain. Special attention is
given to the interconnection of legislative requirements of the health and environment sectors
— the assessment and approval of risk management by public health authorities is conditional
on the opinion of water management authorities. The article emphasizes the importance of this
intersectoral cooperation for ensuring long-term public health protection and the stability of
drinking water supply systems.

KTa¢ové slova: smernica (EU) 2020/2184, manazment rizik, systém zasobovania pitnou vodou

Keywords: Directive (EU) 2020/2184, risk management, drinking water supply system
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Kam nas posunula rizikova analyza: pr iklady z praxe
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petra.paskova@vakberoun.cz

Abstrakt: Prispévek shrnuje osmiletou zkusenost spole¢nosti Vodovody a kanalizace Beroun
a.s. s implementaci rizikové analyzy (posouzeni a fizeni rizik) na vodovodech pro vefejnou
potiebu. Povinnost zpracovani analyzy rizik byla v Ceské republice zavedena v roce 2017.
Autofi popisuji cely proces zavadéni tohoto systému od prvnich zpracovani rizikové analyzy
az po ptinosy do praxe. Uvadi konkrétni technicka opatieni, jako napf. instalace zdkalomért a
chlormetrti s automatickym fizenim, zlepSeni zabezpeceni objektli i zmény v pracovnich
tymech. V pfispévku je ukdzano, ze i za takto kratké obdobi lze sledovat ptfechod
provozovatelského ptistupu od reaktivniho k preventivnimu. Vyznamnym piinosem fizeni rizik
je zvyseni kvality vody, snizeni poctu piekro¢enych limitnich hodnot na tfetinu a tim také
optimalizace provoznich naklada. Klicovym faktorem uspéchu byla podpora vedeni a zapojeni
zamé&stnancl. Rizikova analyza nevyzaduje externi poradce ani rozsahlé investice, ale
pfedev§im zménu mysSleni a systematicky pfistup. Predstavuje tak néstroj pro dlouhodobé
zlepSovani kvality a bezpe€nosti dodavek pitné vody.

Abstract: The paper summarizes the eight-year experience of Vodovody a kanalizace Beroun
a.s. with the implementation of risk analysis (water safety plans) on water supply systems for
public use. The obligation to prepare a risk analysis was introduced in the Czech Republic in
2017. The authors describe the entire process of implementing this system from the first
processing of risk analysis to the benefits for practice. They mention specific technical
measures, such as the installation of turbidity meters and chlorine meters with automatic
control, improvement of asset security and changes in work teams. The paper shows that even
in such a short period of time it is possible to observe the transition of the operator approach
from reactive to preventive. Significant benefits of risk management are the increase in water
quality, the reduction in the number of samples exceeded limits to one third and thus the
optimization of operating costs. Strong support of the top management and employee
engagement were key success factors. Water safety plan does not require external advisors or
extensive investments, but above all a change in thinking and a systematic approach. It thus
represents a tool for long-term improvement of the quality and safety of drinking water supplies.

Klicova slova: manazment rizik; rizikova analyza; pitna voda; vodovod

Key words: water safety plans; risk assessment and control; drinking water supply
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Abstrakt: Napriek mnohym benefitom predstavuju pesticidy zataz pre zivotné prostredie a
ohrozuji kvalitu pitnej vody na Slovensku. Urad verejného zdravotnictva Slovenskej republiky
v roku 2024 realizoval skrining pesticidov v pitnej vode odoberanej z verejnych vodovodov
v malych zasobovanych oblastiach. Vyskyt 77 pesticidnych latok bol analyzovany v 199
vzorkach pitnej vody. V 23,6 % vzoriek bolo identifikovanych 1 alebo viac pesticidnych latok
nad limit detekcie. Najviac pozitivnych vzoriek bolo zaznamenanych v lokalitach s intenzivnou
polnohospodarskou c¢innostou. Medzi najCastejSie detegované latky patrili metabolity
Chloridazonu a Atrazin. Ich pouzivanie uz v EU nie je povolené, no napriek tomu sa stile
vyskytuju, pravdepodobne v dosledku ich vysokej perzistencie v prostredi. V Ziadnej vzorke
nedoslo k prekroceniu legislativnych limitov pre pitna vodu. Z analyzy rizik vyplynulo nizke
zdravotné riziko spojené s expoziciou pesticidnym latkam prostrednictvom pitnej vody.
Monitoring pesticidov v pitnej vode, ako jedného z determinantov environmentéalneho zdravia,
je dolezitou sucast'ou preventivnych opatreni pre ochranu verejného zdravia.

Abstract: Despite the numerous benefits associated with pesticides, they place a burden on the
environment and pose a potential threat to drinking water quality in Slovakia. In 2024, the
Public Health Authority of the Slovak Republic conducted a screening survey for pesticides in
drinking water sourced from public water supply systems in small supply zones. The presence
of 77 pesticides was analysed across 199 drinking water samples. In 23.6% of the samples, one
or more pesticides were detected above the limit of detection. The highest proportion of positive
samples was observed in areas with intensive agricultural activity. The most frequently detected
substances were Chloridazon-desphenyl (metabolite of Chloridazon) and Atrazine (both not
authorized in the EU), likely due to their persistence in the environment. None of the samples
exceeded legislative limits for drinking water quality. Risk assessment indicated a low health
risk associated with exposure to pesticides through drinking water. Pesticide monitoring in
drinking water, as a one of the determinants of environmental health, represents an important
component of preventive measures for the protection of public health.

KTlucové slova: pesticidy, pitna voda, monitoring, malé zasobované oblasti

Keywords: pesticides, drinking water, monitoring, small supply zones



Pesticidne latky v pitnej vode — novinky pri ich monitorovani a hodnoteni
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Abstrakt: Spotreba pesticidov na Slovensku za posledné roky vyznamne klesla. Bez ich
pouzivania sa v§ak nezaobideme ani v budiicnosti. Permanentny prisun pesticidnych latok do
zivotného prostredia a vlastnosti, ktorymi pdsobia na zivé organizmy st hlavnymi dévodmi,
preco pesticidy patria k latkam, ktorych vyskytu vo vode sa venuje stale vysoka pozornost.
Pritomnost’ pesticidov v pitnej vode je na eurdpskej urovni limitovana prisnymi hodnotami. Pre
uréenie rozsahu latok, ktoré je potrebné vo vode sledovat’ a pre posudzovanie metabolitov uz
eurdpska legislativa jednoznacné kritérid neurcuje a zodpovednost” ponechava na jednotlivé
Staty. Prispevok popisuje zmeny v oblasti kontroly pesticidnych latok na Slovensku od roku
2019, kedy bol prvykrat zverejneny odporti€any zoznam a postup pre ich monitorovanie.
Ciel'om je informovat’ dodavatel'ov pitnej vody o aktudlnom vyvoji v tejto oblasti a vyzvat' ich
k spravnej identifikacii rozsahu monitorovania pesticidnych latok.

Abstract: In recent years, pesticides consumption in Slovakia has decreased significantly.
Nevertheless, their application will remain essential in the future. The permanent supply of
pesticide substances to the environment and the properties by which they affect living
organisms are the main reasons why they are among the substances whose occurrence in water
is still receiving high attention. The presence of pesticides in drinking water is controlled by by
strict limit values at the European level. European legislation no longer sets clear criteria for
determining the scope of pesticides that need to be monitored in water and for assessing
metabolites, leaving the responsibility to individual states. The paper describes changes in the
field of pesticide control in Slovakia since 2019, when the recommended list and monitoring
procedure were first published. The aim is to inform drinking water suppliers about current
developments in this area and to encourage them to correctly identify the scope of pesticide
monitoring.

KTlacové slova: pesticidy, ti¢inna latka, metabolit, zoznam, pitna voda, odporucanie,
monitorovanie, hodnotenie

Keywords: pesticides, active substance, metabolite, list, drinking water, recommendation,
monitoring, evaluation
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Abstrakt: Prispevok sa zaobera identifikaciou prekurzora pre vznik metabolitu atrazinu: atrazin-
desetyl-desisopropyl (DACT) po dezinfekcii vody chléornanom sodnym. Ako prekurzor pre
vznik DACT bol vytypovany metabolit atrazinu amelin, ktory je zaroven bezprostrednym
metabolitom DACT. Bratislavskd vodéarenskd spolocnost, a.s. (BVS, a.s.) iniciovala
spolupracu v tejto problematike s Chemickym ustavom Slovenskej akadémie vied (ChU SAV).
Na zaklade vysledkov analyz BVS, a.s. prijala napravné opatrenia na znizenie koncentracie
DACT v pitnej vode. Dalsia spolupraca BVS, a.s. s laboratoriom ChU SAV bude zamerana
hlavne na kvantifikaciu novych identifikovanych latok, ktoré prichadzaji do uvahy ako mozné
prekurzory vzniku DACT.

Abstract: The paper deals with the identification of the precursor for the formation of the
atrazine metabolite: atrazine-desethyl-desisopropyl (DACT) following water disinfection with
sodium hypochlorite. The atrazine metabolite ammeline, which is also an immediate metabolite
of DACT, presumed to be the key precursor leading to formation of DACT. The collaboration
between BVS, a.s. and the Institute of Chemistry of the Slovak Academy of Sciences (ChU
SAV) focused on identifying the precursor for the formation of DACT. Based on the results of
the analyses, BVS, a.s. took corrective measures to reduce the concentration of DACT in
drinking water. Further collaboration with the laboratory of ChU SAV will focus on quantifying
newly identified substances that come into consideration as possible precursors for the
formation of DACT.

KTlacové slova: surova voda, pitna voda, pesticid, relevantny metabolit, atrazin, atrazin-desetyl-
desisopropyl, prekurzor, chlérnan sodny, chloérdioxid, melamin, amelin, amelid

Keywords: raw water, drinking water, pesticides, relevant metabolite, atrazine, atrazine-
desethyl-desisopropyl, precursor, sodium hypochlorite, chlorine dioxide, melamine, ammeline,
ammelide



Zdravotné rizika pri hodnoteni ukazovatel’a mangan v pitnej vode
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Abstrakt: Mangan je vSeobecne rozsireny prvok, ktory sa do vody dostdva vyluhom z pod a
hornin, alebo sekundarne v dosledku aktivit cloveka. Koncentracie manganu v pitnej vode su
ovplyviiované jeho koncentraciami v zdrojoch pitnych vod. Pre obsah Mn v pitnej vode platna
legislativa pripusta koncentraciu 100 p/l v oblastiach, kde geologické podmienky vedu
k vysokym koncentracidm Mn. Prekracovanie tejto limitnej hodnoty je zistované vo viacerych
spotrebiskach verejnych vodovodov v SR. Prispevok poskytuje informacie o pristupoch
organov verejného zdravotnictva k hodnoteniu a interpretacii zistovanych hodnot Mn v pitnej
vode, so zameranim na ochranu zdravia spotrebitel’ov.

Abstract: Manganese is a widely distributed element that enters water through leaching from
soils and rocks, or secondarily as a result of human activities. Manganese concentrations in
drinking water are influenced by its concentrations in drinking water sources. For the Mn
content in drinking water, the current legislation allows a concentration of 100 /I in areas
where geological conditions lead to high Mn concentrations. Exceeding this limit value is
detected in several public water supply points in the Slovak Republic. The contribution provides
information on the approaches of public health authorities to the evaluation and interpretation
of detected Mn values in drinking water, with a focus on consumer health protection.

KTlucové slova: mangén v pitnej vode, zdravotna bezpecnost’ pitnej vody, zdravotné rizika

Keywords: manganese in drinking water, health safety of drinking water, health risks
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Sledovanie pritomnosti halooctovych kyselin vo vzorkach pitnych vod vo
verejnych vodovodoch so Statiutom mala zasobovana oblast’

RNDr. AndreaFaltinova, PhD., MPH, RNDr. Miroslav Ho r v ath, PhD.

Regionalny urad verejné¢ho zdravotnictva Bratislava hlavné mesto so sidlom v Bratislave,
Ruzinovska 8, 821 01 Bratislava, ba.faltinova@uvzsr.sk

Abstrakt: Monitorovanie kvality pitnej vody patri k hlavnym tloham siete regionalnych uradov
verejného zdravotnictva. V roku 2024 urady realizovali spolocny projekt, zamerany na
monitoring kvality pitnej vody vo verejnych vodovodoch so Statitom mala zdsobovana oblast’.
Jednym z ciel'ov projektu bolo ziskat’ idaje o hladinach halooctovych kyselin v tomto systéme
zasobovania pitnou vodou. Vyhodnotenie ziskanych dat je obsahom tohto prispevku.

Abstract: Monitoring the quality of drinking water is one of the main tasks of the network of
Regional Public Health Authorities. In 2024, the authorities implemented a joint project focused
on monitoring drinking water quality in public water supplies designated as 'small supply area'.
One of the project's goals was to obtain data on the levels of haloacetic acids in these drinking
water supply systems. The evaluation of the obtained data is the subject of this contribution.

KTlacové slova: pitna voda, halooctové kyseliny, chlore¢nany

Keywords: drinking water, haloacetic acids, chlorates



Vliv mikropolutanti na kvalitu pitné vody

Ing. Alice Vagenknechtova, Ph.D.; Ing. Zuzana Bilkova, Ph.D.; Mgr. Daniela TomeSova;
Michaela Landova; Ing. Lenka Nedvédova

ALS Czech Republic, s.r.o., Project Department, Na Harf€ 336/9, 190 00 Praha 9, Czech
Republic, euprg.project.department@alsglobal.com

Abstrakt: Mikropolutanty, mezi které patii 1é¢iva ¢i hormony, pesticidy nebo aktudlné ¢asto
diskutované latky ze skupiny PFAS, pfedstavuji rostouci hrozbu pro kvalitu pitné vody.
Prestoze se vyskytuji ve velmi nizkych koncentracich, mohou mit negativni dopady na lidské
zdravi i vodni ekosystémy. Od ledna 2026 vstoupi v platnost nové pozadavky na monitoring a
hodnoceni kvality pitné vody, které se zamé&fuji praveé na vybrané mikropolutanty. Cilem téchto
opatfeni je zlepSeni detekce a kontroly nezaddoucich latek a zajiSténi vyS$$i bezpecnosti pitné
vody pro spotiebitele. Piispévek se vénuje monitoringu vybranych analytl v pitné vod¢ a
optimalizaci metod jejich analytického stanoveni.

Abstract: Micropollutants, which include pharmaceuticals or hormones, pesticides or the
currently much-discussed PFASs, pose a growing threat to drinking water quality. Although
they occur at very low concentrations, they can have negative impacts on human health and
aquatic ecosystems. From January 2026, new requirements for monitoring and assessing
drinking water quality will come into force, focusing specifically on selected micropollutants.
These measures aim to improve the detection and control of undesirable substances and to make
drinking water safer for consumers. The paper focuses on the monitoring of selected analytes
in drinking water and the optimisation of methods for their analytical determination.

Klicova slova: Mikropolutanty, PFAS, 1é¢iva a hormony, pesticidy, nové pozadavky na
monitoring

Keywords: Micropollutants, PFAS, pharmaceuticals and hormones, pesticides, and new
monitoring requirements



Zasady navrhu online monitoringu kvality vody ve vodarenstvi

Ing. Josef PiSan

TECHNOPROCUR CZ, spol. s r.o., Lipova 524, 252 43 Prithonice, Ceska republika, e-
mail: josef.pisan@technoprocur.cz, tel: +420 602 239 910, www.technoprocur.cz

Abstrakt: Aktudlni zrychlend doba, kdy se pfedpoklada dostupnost vSech diilezitych informaci
prakticky v realném case, pfinasi zvySené pozadavky a do jisté miry také nuti ménit zptisob
uvazovani 1 v oboru vodarenstvi. Kromé& vcasné informovanosti se zafina klast diraz na
provozni uspory, je snaha optimalizovat ucinnost stavajicich technologii, zavadéji se
technologie nové, posuzuji se potencialni rizika a realizuji opatieni pro jejich eliminaci. Pro
feSeni vétSiny téchto ukoll jiz nepostacuje provadet provozni rozbory pouze laboratorné na
manuélné odebiranych vzorcich a vysledky mit dostupné az se znacnym ¢asovym zpozdénim.
Jako zcela nezbytnym se ukazuje méfit podstatné kvalitativni parametry vody zcela
automaticky a kontinualné. Tento ptispévek popisuje zdsady navrhu online monitoringu kvality
vody a shrnuje, které parametry lze spolehlivé méfit a je vhodné je pro ucely monitoringu
vyuzit. Analyzatory musi byt schopné G¢inné eliminovat rusivé faktory ovliviiujici pfesnost a
stabilitu méfenych hodnot a v neposledni fad€ i naroky na udrzbu.

Kli¢ovéa slova: online monitoring; méfeni zdkalu; AquaScat; méteni UV absorbance; ColorPlus;
pritokova cytometrie; BactoSense; v€asna detekce; optimalizace technologii; posouzeni rizik;
eliminace rizik

Abstract: The current accelerated era, when all critical information is expected to be available
practically in real time, brings increased demands and, to some extent, also forces a change in
the way of thinking in the water industry. In addition to timely information, emphasis is being
placed on operational savings. There is an effort to optimise the efficiency of existing
technologies, new technologies are being introduced, potential risks are being assessed, and
measures for their elimination are being implemented. To address most of these tasks, it is no
longer sufficient to rely solely on laboratory analyses of manually collected samples, with
results available only after a significant delay. It is now essential to measure key water quality
parameters automatically and continuously. This paper outlines the principles of designing an
online water quality monitoring system and summarises which parameters can be reliably
measured and are suitable for use in continuous monitoring. Analysers must be capable of
effectively eliminating interfering factors that affect the accuracy and stability of measured
values, as well as minimising maintenance requirements.

Keywords: online monitoring; turbidity measurement; AquaScat; UV absorbance
measurement; ColorPlus; flow cytometry; BactoSense; early detection; technology
optimization; risk assessment; risk elimination



Pipe::scan — rozSifeni on-line kontinualniho monitoringu kvality pitné
vody v prazské distribucni siti

Ing. Tlaskalova Bohdanal), Ing. Vojtéch Kuzel'), Ing. Peter Fedorcuk?),
Ing. Vladimir Pavlita®)

1 Prazské vodovody a kanalizace, a.s. - bohdana.tlaskalova@pvk.cz,
vojtech.kuzel@pvk.cz, Ke Kabu 971, 102 00 Praha 10;
2) ECM ECO Monitoring, a.s, Bratislava,
3) Badger Meter Austria GmbH

Abstrakt: Pokroky v analytické technologii umoziuji efektivni sledovani kvality vody v celém
vodovodnim systému od zdroje, vyroby pitné vody az po kvalitu pitné vody ve spotiebistich
pomoci kompaktni a dostupné pfistrojové techniky. Kvalita pitné vody se béhem distribuce
meéni, proto je idedlnim feSenim pro monitoring piimo v potrubi bez odbéru vzorki. Modularni
senzorovy systém pipe::scan umoznuje méteni az 10 chemickych parametrt a je vhodny pro
sledovani kvality pitné vody v potrubi pod tlakem. Ptispévek popisuje aplikaci tohoto systému
v Prazskych vodovodech a kanalizacich, as. (PVK), vcetné¢ diivodi instalace, hlavnich oblasti
pouziti a sledovanych parametrt pro zajisténi kvality pitné vody.

Abstract: Advances in analytical technologies facilitate effective monitoring of water quality
throughout the entire water supply system, from the source and the production of drinking water
to the quality of drinking water at the point of consumption, utilising compact and cost-effective
instrumentation. Variations in water quality during distribution render it ideal to monitor
directly within the pipeline without sampling. The modular sensor system pipe::scan enables
the measurement of up to ten chemical parameters and is suitable for monitoring the quality of
drinking water in pressurised pipes. This paper discusses the application of this system in
Prazské vodovody a kanalizace, as. (PVK), including the rationale for installation, primary
areas of application, and monitored parameters to ensure the quality of drinking water.

Klicova slova: kontinuélni analyzatory, kontinudlni monitoring v potrubi, kvalita pitné vody v
distribuéni siti, Praha

Keywords: continuous analysers, continuous monitoring in the pipeline, the quality of
drinking water at distribution network, Prague



Prijatie balika pravnych predpisov v siilade s ¢1. 11 smernice (EU)
2020/2184 pre materialy a vyrobky urcené na styk s pitnou vodou
ustanovujuce jednotné europske postupy pre ich zdravotnu bezpec¢nost’

Mg. Ing. Milada Sy¢ova, MPH, Mgr. Roman Rams, MPH

Regionalny trad verejného zdravotnictva so sidlom v Poprade, Zdravotnicka 3525/3,
058 97, Poprad, pp.sycova@uvzsr.sk; 052/4180713

Abstrakt: Minimalne hygienické poziadavky pre materialy a vyrobky uréené na styk s pitnou
vodou st definované v &lanku 11 smernice (EU) 2020/2184 [1]. Cielom ¢l. 11 je nastavenie
jednotnych principov posudzovania zdravotnej bezpecnosti materialov a vyrobkov urc¢enych
na styk s pitnou vodou, ¢o bolo dosiahnuté prijatim balika Siestich pravnych predpisov. Ich
prakticka implementacia bude zarukou kvality pitnej vody vo vztahu k moznym latkam,
ktoré moézu migrovat’ z materidlov pouzivanych na vyrobu vyrobkov urcenych na styk s
pitnou vodou. Je potrebné podotknut, Zze do nadobudnutia ucinnosti tychto pravnych
predpisov postupovali ¢lenské Staty pri posudzovani bezpecnosti tychto vyrobkov v sulade s
narodnymi poziadavkami. Cielom tychto pravnych predpisov je nastavit’ jednotny systém
posudzovania bezpecnosti latok pouzivanych na vyrobu urCitych typov materidlov
(organicky, cementovy, kovovy, smaltovany, keramicky ¢i iny anorganicky material),
jednotné postupy testovania a posudzovania zhody finalnych materidlov a vyrobkov. EU
vyhlasenie o zhode ako aj oznadovanie platné v celej EU odstrania prekazky pri pohybe
tovaru.

Abstract: Minimum hygiene requirements for materials and products intended to come into
contact with drinking water are defined in Article 11 of Directive (EU) 2020/2184. The aim
of Article 11 is to set uniform principles for assessing the health safety of materials and
products intended to come into contact with drinking water, which was achieved by the
adoption of the Six-Pack. Their practical implementation will guarantee the quality of
drinking water in relation to possible substances that may migrate from materials used to
manufacture products intended to come into contact with drinking water. It should be noted
that until the entry into force of this legislation, Member States proceeded in assessing the
safety of these products in accordance with national requirements. The aim of this legislation
is to set a uniform system for assessing the safety of substances used to manufacture certain
types of materials (organic, cementitious, metallic, enamelled, ceramic or other inorganic
material), uniform procedures for testing and assessing the conformity of final materials and
products. The EU declaration of conformity as well as marking valid throughout the EU will
remove obstacles to the movement of goods.

KTlacové slova: materialy a vyrobky urcené na styk s pitnou vodou

Keywords: materials and products intended to come into contact with drinking water



Baktérie rodu Legionella: nevidite’na hrozba domovych rozvodnych
systémov

Ing. KlaraVojvodova, Ing. DarkoBabjak

Urad verejného zdravotnictva SR, Trnavska cesta 52, 826 45 Bratislava
klara.vojvodova@uvzsr.sk, darko.babjak@uvzsr.sk

Abstrakt: Baktérie rodu Legionella predstavuju vyznamny faktor ovplyvnujuci kvalitu vody a
riziko vzniku ochoreni u ¢loveka. Vhodné podmienky na mnozenie nachadzaji najmi v
umelych vodnych systémoch ako st domové rozvodné systémy teplej vody, ¢o mdze viest' k
zavaznym respiraénym ochoreniam. V prispevku st zhrnuté biologické vlastnosti tychto
baktérii, podmienky ich prezivania a legislativny ramec urcujuci povinnosti pri sledovani ich
vyskytu. Stucastou prispevku st aj vysledky narodného skriningu realizovaného organmi
verejného zdravotnictva v rdmci Akéného planu pre Zivotné prostredie a zdravie obyvatel'ov
SR (NEHAP V.). Sledovanie prebichalo v zariadeniach socialnych sluzieb a ubytovacich
zariadeniach, ktoré st prioritnymi priestormi z hl'adiska rizika pre zraniteI'né skupiny. Vysledky
skriningu potvrdili pritomnost’ baktérii rodu Legionella vo viacerych objektoch a poukézali na
potrebu systematického monitoringu a zavadzania preventivnych opatreni.

Abstract: Legionella bacteria represent a significant factor affecting water quality and the risk
of disease in humans. They find suitable conditions for growth mainly in hot water distribution
systems and can lead to severe respiratory illnesses. The article summarizes the biological
characteristics of these bacteria, their survival conditions, and the legislative framework
defining the obligations for monitoring their presence. The paper also presents the results of a
national monitoring program carried out by public health authorities as part of the National
Environmental Health Action Plan of the Slovak Republic. The monitoring was conducted in
social care facilities and accommodation establishments, which are considered priority
premises due to the health risks for vulnerable groups. The results confirmed the presence of
Legionella bacteria in several facilities and highlighted the need for systematic monitoring and
the implementation of preventive measures.

KTlucovée slova: Legionella spp., legioneldza, skrining, zariadenia socialnych sluzieb,
ubytovacie zariadenia, verejné zdravie

Keywords: Legionella spp., legionellosis, screening, social care facilities, accommodation
facilities, public health



Legionella species a Pseudomonas aeruginosa v rozvodoch pitnej a teplej
vody v zdravotnickych zariadeniach ustavnej zdravotnej starostlivosti.

PhDr. Martin GaSp arek, MPH; Ing. Peter Pruzinec

Regionélny urad verejného zdravotnictva so sidlom v Tren¢ine, Nemocni¢na 4, 911 01
Trencin, e-mail: tn.voda@uvzsr.sk, telefonicky kontakt: +421 326 509 511

Abstrakt: Vyhlaska Ministerstva zdravotnictva Slovenskej republiky ¢. 91/2023 Z. z. stanovuje
ukazovatele kvality pitnej vody v domovych rozvodnych systémov. Konkrétne medzi tieto
ukazovatele patri legionella, ktord sa zistuje v prioritnych priestoroch, Pseudomonas
aeruginosa, ktord sa zistuje len v zdravotnickych zariadeniach ustavnej zdravotne]
starostlivosti, olovo a Zivé organizmy. Cielom prispevku je prezentacia detekcie Legionella
species a Pseudomonas aeruginosa v distribu¢nom systéme pitnej vody a teplej vody v
zdravotnickom zariadeni ustavnej zdravotnej starostlivosti, spadajuceho do posobnosti
Regionalneho uradu verejného zdravotnictva so sidlom v Trenc¢ine. Vzorky vod boli ziskané
pracovnikmi Odboru objektivizacie faktorov zivotnych podmienok, Oddelenia odberovych
skupin, Useku odberu vod. Nasledna analyza vzoriek bola realizovana pracovnikmi Odboru
objektivizacie faktorov zivotnych podmienok, Oddelenia mikrobioldgie a bioldgie zivotného
prostredia a Oddelenia molekularnej biologie. V roku 2023 prekrocenie limitnej hodnoty v
ukazovateli Pseudomonas aeruginosa bolo zistené v 7 vzorkach pitnej vody (31,82 %) a 5
vzorkach teplej vody (17,24 %), prekro€enie limitnej hodnoty v ukazovateli Legionella bolo
zistené v 4 vzorkach teplej vody (13,79 %). V roku 2024 prekrocenie limitnej hodnoty v
ukazovateli Pseudomonas aeruginosa bolo zistené v 1 vzorke pitnej vody (5,26 %) a 1 vzorke
teplej vody (3,33 %), prekroCenie limitnej hodnoty v ukazovateli Legionella bolo zistené v 7
vzorkach teplej vody (16,28 %). V roku 2025 (do 30.06.2025) bolo prekrocenie limitne;
hodnoty v ukazovateli Pseudomonas aeruginosa bolo zistené v 1 vzorke pitnej vody (8,33 %).
Po zavedeni opatreni v stuvislosti s prevenciou legionel v teplej vode na zéklade doterajSich
vysledkov laboratornych analyz vzoriek vody v distribu¢nom vodovodnom systéme, mozno
pozorovat’ zlepSenie a pozitivny trend pri zabezpeCovani kvality teplej vody v zmysle
poziadaviek platnej legislativy.

Abstract: The Decree of the Ministry of Health of the Slovak Republic No. 91/2023 Coll.
establishes indicators for domestic distribution systems of drinking water. Specifically, these
indicators include Legionella, which is detected in priority areas; Pseudomonas aeruginosa,
which is detected only in healthcare facilities providing inpatient care; lead; and living
organisms. The aim of this paper is to present the detection of Legionella species and
Pseudomonas aeruginosa in the distribution system of drinking water and hot water in a
healthcare facility providing institutional healthcare, falling under the jurisdiction of the
Regional Public Health Authority based in Tren¢in. Water samples were collected by
employees of the Department of Objectification of Life Condition Factors, Sampling Groups
Division, Water Sampling Section. Subsequent analysis of the samples was carried out by staff
from the Department of Objectification of Life Condition Factors, Department of Microbiology
and Environmental Biology, and Department of Molecular Biology. In 2023, exceeding the
limit value for Pseudomonas aeruginosa was detected in 7 samples of drinking water (31.82%)
and 5 samples of hot water (17.24%), while exceeding the limit value for Legionella was
detected in 4 samples of hot water (13.79%). In 2024, exceeding the limit value for
Pseudomonas aeruginosa was detected in 1 sample of drinking water (5.26%) and 1 sample of
hot water (3.33%), and exceeding the limit value for Legionella was detected in 7 samples of



hot water (16.28%). In 2025 (up to June 30, 2025), exceeding the limit value for Pseudomonas
aeruginosa was detected in 1 sample of drinking water (8.33%). Following the implementation
of measures aimed at preventing Legionella in hot water, based on the results of laboratory
analyses of water samples from the distribution water system, improvement and a positive trend
can be observed in ensuring the quality of hot water in accordance with the requirements of the
applicable legislation.

KTlacové slova: Legionella species, Pseudomonas aeruginosa, pitnd voda, tepla voda

Keywords: Legionella species, Pseudomonas aeruginosa, drinking water, hot water



Vlastné zdroje vody u spotrebitel’a

Ing. TiborBurger

Liptovska vodarenska spolocnost,, a.s., Revolucna 595, 031 05 Liptovsky Mikulas,
tibor.burger@lvsas.sk

Abstrakt: Prispevok sa zaoberd skusenostami Liptovskej vodarenskej spolocnosti, a.s. s
identifikaciou vlastnych zdrojov vody u spotrebitelov, ich nelegalnym prepdjanim s
vnutornymi rozvodmi verejného vodovodu a nelegdlnym odvadzanim odpadovych vod.
Opisuje pouzivané kontrolné postupy a dosiahnuté vysledky v rokoch 2022 — 2024.

Abstract: The article presents the experience of Liptovskd vodarenska spolo¢nost, a.s. with
detecting consumers’ private water sources, their illegal connection to internal public water
supply systems, and unauthorized wastewater discharge. It describes the applied control
methods and outcomes achieved between 2022 and 2024.

KTlucové slova: vlastny zdroj vody, nelegélna pripojka

Keywords: risk: private water sourcer, illegal waterwork or sawage connection

Link na prezentaciu k tomuto prispevku je dostupny tu:
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Ohrozenie kvality vodnych zdrojov v oblasti Krpacova

Ing. Michal D 6 § a, PhD., Ing. FrantiSek K 4 n

Stredoslovenska vodarenska spolocnost, a.s., Partizanska cesta 5, 974 01 Banska Bystrica,
dosa.michal@stvs.sk, kan.frantisek@stvs.sk

Abstrakt: V poslednych rokoch sa rekreacna oblast’ Krpac¢ova v katastralnom tizemi obce Horné
Lehota stala ciel'om intenzivnej vystavby rekreacnych objektov, o vyvolava obavy o dlhodobu
udrzatel'nost’” miestnych vodnych zdrojov. Téato §tadia analyzuje vplyv nekoordinovaného
rozvoja na hydrologicky rezim uzemia, kvalitu podzemnych a povrchovych vod, ako aj rizika
spojené s nedostato¢nou infrastruktiirou na odpadové vody. Vysledky naznacuji, ze masova
vystavba bez adekvatneho environmentdlneho manazmentu vedie k zvySenému odberu vody,
narueniu prietokovych pomerov a moznej kontaminacii vodnych zdrojov. Stadia zaroven
zdoraziiuje potrebu regulacie vystavby prijatim GUzemnoplanovacej dokumenticie a
udrzatel'nych opatreni na ochranu vodnych zdrojov v regione.

Abstract: In recent years, the Krpacova recreational area in the cadastral territory of the
municipality of Horné Lehota has become the target of intensive construction of recreational
facilities, which raises concerns about the long-term sustainability of local water resources. This
study analyzes the impact of uncoordinated development on the hydrological regime of the area,
the quality of groundwater and surface waters, as well as the risks associated with insufficient
wastewater infrastructure. The results show that mass construction without adequate
environmental management leads to increased water abstraction, disruption of flow conditions
and possible contamination of water resources. The study also emphasizes the need to
regulation acceptance by adopting spatial planning documentation and sustainable measures to
protect water resources in the region.

Klucové slova: vodné zdroje, nekoordinovana vystavba, izemny plan

Key words: water resources, uncoordinated construction, land-use plan



Mikrosvét vody v ,,primém prenosu* ... pratokova cytometrie
99

Ing. Josef Pisan

TECHNOPROCUR CZ, spol. s r.o0., Lipova 524, 252 43 Prtihonice, Ceska republika,
e-mail: josef.pisan@technoprocur.cz, tel: +420 602 239 910, www.technoprocur.cz

Abstrakt: Tento pfispévek se vénuje vyuziti online monitoringu kvality vody ve vodarenské
praxi, se zaméfenim na pritokovou cytometrii jako nastroje pro vcasnou detekci zmén v
mikrobidlnim oziveni. Zvlastni pozornost je zaméfena na analyzitor BactoSense, ktery
umoziuje plné¢ automatizované méteni v redlném case. Tato technologie otevira nové moznosti
v oblasti posuzovani a eliminace rizik, ¢imz vyznamné piispiva k vyssi bezpe€nosti a efektivité
provozu vodarenskych systémd.

Kli¢ova slova: online monitoring; pritokovad cytometrie; BactoSense; vcasna detekce;
mikrobidlni oziveni, posouzeni rizik; eliminace rizik

Abstract: This paper focuses on the use of online water quality monitoring in water utility
operations, with particular emphasis on flow cytometry as a tool for the early detection of
changes in microbial presence. Special attention is given to the BactoSense analyser, which
enables fully automated, real-time measurements. This technology opens up new possibilities
for risk assessment and mitigation, significantly contributing to the safety and efficiency of
water supply system operations.

Keywords: online monitoring; flow cytometry; BactoSense; early detection; microbial life;
risk assessment; risk mitigation



Prevadzkové overenie filtracie s premenlivou hladinou na UV Lomnicka

Ing. Matas Galik, PhD.; Ing. Mikuld§ KovaTl

Podtatranskéa vodarenska prevadzkova spolo¢nost’, a.s., Hrani¢na 662/17, 058 89 Poprad
matus.galik@pvpsas.sk, mikulas.koval@pvpsas.sk

Abstrakt: V prispevku su prezentované vysledky a skusenosti z prevadzkového pokusu zmeny
riadenia rychlofiltrov s konStantnym prietokom na filtraciu s premenlivou vyskou hladiny.
Cielom prevadzkového pokusu bolo overit’ riadenie otvorenych rychlofiltroch s premenlivou
hladinou, ktoré boli pdvodne navrhnuté ako filtre s konstantnou hladinou. Prevadzkovy pokus
bol odskuSany na filtri €.2 s prototypom regulacnej slucky. Vysledkom ¢oho bola nasledna
vymena regulacie aj na filtroch ¢. 1 a ¢.3.

Abstract: The paper presents the results and experiences from the operational trial of changing
the control of rapid filters with constant flow for filtration with variable level. The aim of the
operational trial was to verify the control of open rapid filters with variable level, which were
originally designed as filters with constant level. The operational trial was tested on filter No.
2 with a prototype of the control loop. The result of which was the subsequent replacement of
the control on filters No. 1 and No. 3..

KTlucové slova: tiprava vody, filtracia, rychlofilter, regulacia

Keywords: water treatment, filtration, rapid filter, regulation
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Odstranovanie manganu z vody
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1 Katedra zdravotného a environmentalneho inZinierstva, Stavebna fakulta STU
Bratislava, Radlinského 11, 810 05 Bratislava, jan.ilavsky@stuba.sk,
danka.barlokova@stuba.sk
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3) Bratislavska vodarenska spolo¢nost, a.s., PreSovska 48, 826 46 Bratislava,
Martin.Vrabel@bvsas.sk

Abstrakt: Clanok sa zaobera odstraiovanim manganu z vody pouzitim oxid4cie manganistanom
draselnym a ultrafiltracie ako separa¢ného stupnia. Sledovala sa davka oxidacného c¢inidla, Cas
kontaktu s vodou a koncentracia mangéanu v surovej vode, po pridani 4% roztoku KMnO4, pred
a po ultrafiltracii. Pouzilo sa plne automatizované ultrafiltracné zariadenie s membranovym
modulom UA-640 (Microdyn-Nadir). Na dosiahnutie potrebného casu kontaktu vody s
oxida¢nym ¢inidlom a oxiddcie manganu vo vode bol pouzity rurkovy reaktor so statickym
mieSadlom. Koncentracia Mn v studni NVZ-10 (VZ Kalinkovo) sa v ¢ase experimentov
pohybovala od 0,167 do 0,196 mg/l Mn. Retencny ¢as potrebny na oxidaciu Mn v rurkovom
reaktore (pri prietoku od 500 do 1100 1/hod) bol od 1,6 do 3,0 min a kone¢né koncentracia Mn
v upravenej vode bola po celi dobu experimentu nizsia ako medzné hodnota limitu pre pitna
vodu. Vysledky ukazali, ze retencny Cas 2,25 min a prietok 800 l/hod st vhodné pre dany
experiment, kvalitu vody a uc¢inné odstranenie Mn z vody.

Abstract: The article deals with the removal of manganese from water using oxidation with
potassium permanganate and ultrafiltration as a separation step. The filtration rate, the dose of
the oxidizing agent, the contact time with water and the concentration of manganese in raw
water, after the addition of a 4% KMnO4 solution, before and after ultrafiltration were
monitored. A fully automated ultrafiltration device with a UA-640 membrane module
(Microdyn-Nadir) was used. To achieve sufficient contact time of water with the oxidizing
agent and oxidation of manganese in water, a tubular reactor with a static stirrer was used. The
concentration of Mn in the NVZ-10 well (VZ Kalinkovo) ranged from 0.167 to 0.196 mg/l Mn
at the time of the experiments. The retention time required for Mn oxidation in the tubular
reactor (at a flow rate of 500 to 1100 I/hour) was from 1.6 to 3.0 min and the final Mn
concentration in the treated water was below the limit for drinking water throughout the
experiment. The results showed that a retention time of 2.25 min and a flow rate of 800 1/hod
are suitable for the given experiment, water quality and effective removal of Mn from water.

KTlucové slova: tiprava vody, odstrailovanie manganu, ultrafiltracia, rrovy reaktor, u¢innost’
oxidacie

Keywords: water treatment, removal of manganese, ultrafiltration, tubular reactor, potassium
permanganate, oxidation efficiency



Membranové procesy MF/UF — proces zanaSania membran, interpretacia,
prevencia a Cistenie
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Abstrakt: Kritickym faktorom pri pouziti membranovych technoldgii v uprave vod je najmi
proces zanasania membran, ktory definuje ich zivotny cyklus, prevadzkovl spolahlivost
a prevadzkové naklady. ZanaSanie membran je Specificky proces, individudlny pre dant kvalitu
upravovanej vody. Su vSak spolo¢né znaky a indikatory, ktoré napomahaji k pochopeniu
procesu zanasSania, jeho optimalizacii a prevencii. NajcastejSim indikatorom v praxi je
sledovanie kondicie membran meranim a vypoctom hodnoty permeability membran alebo len
meranie TMP (Trans Membrane Pressure). Su to zédkladné a nevyhnutné hodnoty kondicie
membrany. AvSak bez dlhodobého trendu merani a osadenia meranych hodnot do kontextu
procesu zanasania membran (i sa jedna o reverzibilné alebo ireverzibilné zandSanie) je ich
vypovedna hodnota nizka. Prispevok je zamerany na interpretaciu teoretickych aj vyuzivanych
modelov zandSania membran a ich konfrontécia s praktickymi skisenostami z prevadzky.

Abstract: A critical factor in the use of membrane technologies in water treatment is mainly the
membrane fouling process, which defines their life cycle, operational reliability and operating
costs. Membrane fouling is a specific process, individual for a given quality of treated water.
However, there are common features and indicators that help to understand the fouling process,
its optimization and prevention. The most common indicator in practice is monitoring the
condition of membranes by measuring and calculating the membrane permeability value or
simply measuring TMP (Trans Membrane Pressure). These are basic and necessary values of
membrane condition. However, without a long-term trend of measurements and placing the
measured values in the context of the membrane fouling process (whether it is reversible or
irreversible fouling), their informative value is low. The paper is focused on the interpretation
of theoretical and used membrane fouling models and their confrontation with practical
experience from operation.

Klacové slova: zanaSanie membran, reverzibilne, ireverzibilne, permeabilita, TMP, Hermia
model

Keywords: membrane fouling, reversible, irreversible, permeability, TMP, Hermia model
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Chemicko-technologicky audit upravny vody
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natasa.riganova@vodarne.eu

Abstrakt: Zpracovani Chemicko-technologického auditu upravny vody by mélo byt prvnim
krokem ptedprojektové ptipravy, ktery umozni seznamit se s technickym stavem a provoznimi
problémy upravny vody. Soucasti praci je posouzeni soucasného stavu Gpravy véetné kvality
vody ve vSech stupnich technologické linky od vody surové az po upravenou, navrh moznosti
rekonstrukce upravny vody a doporuceni dalsiho postupu. V ramci pfednasky je predstaven
audit zpracovany pro upravnu vody Kamienka.

Abstract: Preparing the chemical-technological audit of the water treatment plant should be the
initial step in pre-project planning. It enables understanding of the plant's technical condition
and operational issues. The process involves evaluating the current treatment state, including
water quality at every stage from raw to treated water, proposing reconstruction options for the
plant, and offering recommendations for next steps. This paper presents the audit conducted for
the Kamienka water treatment plant.

Kli¢ové slova: chemicko-technologicky audit, ipravna vody

Keywords: Chemical-technological Audit, Water Treatment Plant



Nonylfenol v pitnej vode a ozonizacia ako moZny sposob jeho odstranenia

Ing. StanislavaK e c sk é s o v 4, PhD.!), Ing. PetraS za b o v 4, PhD.?),
Ing. AnmnaVajic¢ekova PhD.!), Ing. Margita Slovinskal),
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1 Vyskumny tstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49
Bratislava, stanislava.kecskesova@vuvh.sk, anna.vajicekova@vuvh.sk,
margita.slovinska@vuvh.sk, monika.karacsonyova@vuvh.sk
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Abstrakt: Nonylfenol patri medzi endokrinné disruptory, ktoré maji negativny vplyv na
Pudské zdravie. Aj preto je podla novej smernice Eurépskeho parlamentu a Rady (EU)
2020/2184 o kvalite vody urcenej na 'udskt spotrebu potrebné sledovat’ jeho koncentraciu v
pitnej vode. Ozonizacia patri medzi jeden z moznych spdsobov odstraniovania vyssich
koncentrécii nonylfenolu. Z vysledkov laboratorneho vyskumu vyplynulo, Ze proces
ozonizacie mdzeme povazovat za ucinny. Nakol'ko ide o prvotné vysledky z laboratornych
skusok, bude do budicna nutny d’als§i vyskum.

Abstract: Nonylphenol is one of the endocrine disruptors that have a negative impact on
human health. That is the reason why it is necessary to monitor nonylphenol concentration in
drinking water according to the new Directive of the European Parliament and of the Council
(EU) 2020/2184 on the quality of water intended for human consumption. Ozonation is one of
the possible methods of removing higher concentrations of nonylphenol. The results of
laboratory research showed that the ozonation process can be considered effective. These
results are a pilot study of nonylphenol removal by the ozonation process, further research
will be necessary in the future.

KTlucové slova: endokrinny disruptor, nonylfenol, ozonizacia, surova voda, pitna voda

Keywords: drinking water, endocrine disruptor, nonylphenol, ozonation, raw water



Prakticka aplikace digitalizace a jeji pFinosy ve vodarenstvi
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" AqulQ s.r.o, Horusice 46, 391 81 Veseli nad Luznici, email: aquiq@aquiq.cz
2) Xylem Ceska republika spol. s r.o. Waltrovo namésti 329/3, Praha 5
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Abstrakt: Modernizace upraven vody (UV) prostfednictvim digitdlnich dvojéat a prediktivni
analyzy predstavuje zasadni krok ke zvySeni efektivity, spolehlivosti a udrzitelnosti
vodarenskych provozi. Digitdlni dvojée jako virtualni model UV umoziuje simulaci
provoznich scénafil, zatimco prediktivni analyza vyuziva historicka data a umélou inteligenci
k ptedvidani budouciho vyvoje. Tato kombinace pfinasi fadu vyhod, v€etné sniZeni spotieby
chemikalii, detailniho monitoringu, autonomniho fizeni a optimalizace provozu v redlném case.

Ptiklad z vodatenskyho provozu mésta Trier ukazuje praktické pifinosy této technologie —
snizeni energetické narocnosti, optimalizaci davkovani chemikalii a zlepSeni kvality odtoku.
Integrace digitalniho dvojcete do $irsi platformy umoznila propojeni vyroby a distribuce vody
s energetickym fizenim, ¢imz bylo dosazeno az 90% energetické sobéstacnosti a rozsiréni
digitalni platformy o data z GIS, smart meteringu, provoznich systému a predikénich modeld,
ted’ tvoti zaklad pro efektivni spravu infrastruktury, detekci ztrat a anomalii, a autonomni fizeni
provozu.

Abstract: The modernization of drinking water treatment plants (DWTPs) through digital twins
and predictive analytics represents a crucial step toward increasing the efficiency, reliability,
and sustainability of water utility operations. A digital twin, as a virtual model of a WTP,
enables the simulation of operational scenarios, while predictive analytics leverages historical
data and artificial intelligence to forecast future developments. This combination offers
numerous benefits, including reduced chemical consumption, detailed monitoring, autonomous
control, and real-time operational optimization.

A case study from the water utility in the city of Trier demonstrates the practical advantages of
this technology—reduced energy consumption, optimized chemical dosing, and improved
effluent quality. The integration of the digital twin into a broader platform enabled the
connection of water production and distribution with energy management, achieving up to 90%
energy self-sufficiency. The expansion of the digital platform to include data from GIS, smart
metering, operational systems, and predictive models now forms the foundation for efficient
infrastructure management, loss and anomaly detection, and autonomous operation control.

Klicové slova: digitalni dvojCe, prediktivni analyza, simulace, provoz, Uspory, provozni
stability, uméla inteligence

Keywords: digital twin, predictive analysis, simulation, DWTPs operation, savings, operational
stability, artificial intelligence



Straty vody v rozvodnych systémoch pitnej vody a nova smernice o pitnej
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Abstrakt: V prispevku st prezentované poziadavky smernice EP a rady (EU) &. 2020/2184 o
kvalite vody urcenej na l'udskl spotrebu ohl'adom posudenia miery strat vody a potencialu
zlepSenia v suvislosti so znizenim strat vody, spdsoby vykazovania strdt vo verejnych
vodovodoch, navrhy Eurdpske komisie a zdruzenia EurEau, ako vykazovat’ straty vody v stlade
s touto smernicou a je v iom odprezentované metodické usmernenie VUVH, ktoré vychadza z
uvedenych poziadaviek.

Abstract: The paper presents the requirements of Directive (EU) 2020/2184 of the European
Parliament and of the Council on the quality of water intended for human consumption with
regard to the assessment of water losses rates and the potential for improvement with regard to
the reduction of water losses, the ways of reporting losses in public water supply systems, the
proposals of the European Commission and the EurEau Association on how to report water
losses in accordance with the Directive, and the methodological guidance of the VUVH, which
is based on the above-mentioned requirements, is presented.

KTlacové slova: straty vody, harmonizovany index, novéa smernica o pitnej vode ¢. 2020/2184.

Keywords: water losses, harmonised index, new Drinking Water Directive 2020/2184.



Obnova a rozvoj vodarenskej infrastruktury v kontexte vyuzZivania
prediktivnych nastrojov a Statistickych dat.

Ing. JurajHaluska, Ing. Toma§ Gibala, PhD., Ing. Pavel Berta, PhD.

BVS, a.s. PreSovska 48, 826 46 Bratislava, juraj.haluska@bvsas.sk,
tomas.gibala@bvsas.sk, pavel.berta@bvsas.sk

Abstrakt: ZabezpeCenie kontinudlnej dodavky kvalitnej pitnej vody je ciel, ktory je
podmieneny komplexnou znalost'ou systému zasobovania vodou — od vodného zdroja az po
kohutik. Trvald udrzateI'nost’ takéhoto systému je prvoradou tlohou prevadzkovatel'a pretavena
do formy obnovy a rozvoja infraStruktiry. Prediktivne modelovanie patri k jednému z
pokrocilych néstrojov analyzy rizika vodarenského systému a jeho vyuZzivanie prindSa znacné
ekonomické a ¢asové tspory.

Abstract: Ensuring the continuous supply of high-quality drinking water is a goal that is
conditioned by a comprehensive knowledge of the water supply system - from the water source
to the tap. The long-term sustainability of such a system is the primary task of the operator,
translated into the form of infrastructure renewal and development. Predictive modelling
belongs to one of the advanced tools of water system risk analysis, and its use means significant
economic and time savings.

KTlucové slova: Obnova a rozvoj infrastruktiry, analyza rizik, bezpe¢nost’ zadsobovania vodou,
prediktivne modelovanie

Keywords: Infrastructure renewal and development, risk analysis, water supply security,
predictive modelling



Monitor unikov

Ing. Ivan M rn ¢ o, PhD. MBA

DHI SLOVAKIA, Hattalova 12, 831 03 Bratislava

Abstrakt: Monitorovanie a riadenie tinikov vody vo vodovodnych siet’ach predstavuje kriticka
vyzvu pre vodarenské spolo¢nosti. Nastroj ,,Monitor tinikov* poskytuje efektivny systém na
automaticky zber a vyhodnocovanie udajov potrebnych na identifikaciu, lokaliziciu a
optimalizaciu unikov vody. Clanok prezentuje funkcionalitu, technické rieSenia a praktické
skusenosti s implementaciou tohto systému. Doraz je kladeny na prepojenie technickych
parametrov s ekonomickym hodnotenim unikov podl'a Standardov IWA. VyuZitie pokrocilého
informac¢ného systému umoznuje minimalizovat’ nefakturovant vodu, ¢o vedie k ekonomickym
usporam a ekologickym benefitom.

Abstract: Monitoring and managing water leakage in water supply networks represents a
significant challenge for water utility companies. The "Leakage Monitor" tool provides an
efficient system for automatic data collection and evaluation, essential for identifying,
localizing, and optimizing water leaks. This paper describes the functionality, technical
solutions, and practical experiences from implementing this system. Emphasis is placed on
linking technical parameters with economic evaluation of leaks according to IWA standards.
Employing an advanced information system enables minimizing non-revenue water, resulting
in economic savings and environmental benefits.

Klacové slova: tiniky vody, Monitor unikov, DMA, NRW, optimalizacia, vodovodné siete,
SCADA, ekonomické hodnotenie

Keywords: water leakage, Leakage Monitor, DMA, NRW, optimization, water networks,
SCADA, economic evaluation



Je nerezova ocel doopravdy korozivzdnorna?

Ing. Jiti Kraténa, Ph.D.
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Abstrakt: Je nerezova ocel odolna korozi? Tato otazka je zavadéjici a také je na ni tézka
odpovéd'. Od devasatych let se pii rekonstrukcich vodohospodaikych objektii nahrazuje potrubi
z ocele tiidy 11 nerezovou oceli. Poc¢atecni nadSeni pro pouziti materidlu nevyzadujiciho idrzbu
je v poslednich letech nahrazovano rozpaky. Rozpaky jsou zplisobené tim, Ze se setkavame s
korozi nerezové oceli. Pro¢ se tomu tak d&je? Nejenom tuto otazku, ale také za jakych podminek
bude dosazeno korozivzdornosti nerezové oceli, se pokusi dat odpoved’ tento ptispevek.

Abstract: s stainless steel corrosion-resistant? This question can be misleading and difficult to
answer. Since the 1990s, stainless steel has been replacing grade 11 steel in the reconstruction
of water management facilities. The initial enthusiasm for a maintenance-free material has
recently been replaced by concerns. These concerns stem from the occurrence of corrosion in
stainless steel. Why is this happening? This paper aims to answer not only this question but also
under what conditions stainless steel can achieve corrosion resistance.

Kli¢ové slova: korozivzdorna ocel, korozni odolnost, povrchova Uprava, svarovani, pasivni
vrstva, korozni agresivita, duplexni ocel, austenitickd ocel, ferriticka ocel, mikrobidln¢
indukovana koroze (MIC), galvanicka koroze, STN EN ISO 9223, STN EN ISO 12944-2

Keywords: stainless steel, corrosion resistence, surface treatment, welding, passive layer,
corrosion aggressiveness, duplex steel, austenitic steel, ferritic steel, microbiologically induced
corrosion (MIC), galvanic corrosion, STN EN ISO 9223, STN EN ISO 12944-2



Technologie ASTACUS® — efektivni ¢iSténi a monitoring vodovodnich siti
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Abstrakt: Na Fakulté stavebni Vysokého uceni technického v Brn€ byla vyvinuta technologie
Astacus®, kterd vyuziva automatizované strojni zafizeni (robot), které umoziuje efektivni,
bezpecné a rychlé €isténi jednotlivych tseku sité pii zachovani bézného provozu vodovodu.
V zaii 2023 byla technologie Astacus® uvedena na cesky trh a od té doby je v plném
komer¢nim provozu u n€kolika vodarenskych spole¢nosti. Komercializaci zajiSt'uje spole¢nost
VODA BRNO, s.r.0., univerzitni spin-off VUT, kterd zaroven poskytuje vodarenskym
podnikiim odbornou podporu pii zaclenovani technologie do kazdodenniho provozu. Provoz v
realnych podminkach jiz pfinesl fadu cennych zkuSenosti. Ty byly vyuzity k dalSimu vyvoji
ovladaciho softwaru — nejen pro samotného proplachovaciho robota, ale také pro efektivnéjsi
zpracovani a vyhodnocovani ziskanych dat na serveru. Technologie je nyni pfipravena k
nasazeni také na Slovensku. Na zdkladé vyhradni licence zde bude technickou podporu i
obchodni zastoupeni zajist'ovat spolecnost AquaSmart Solutions s.r.0.

Abstract: At the Faculty of Civil Engineering of Brno University of Technology, the Astacus®
technology that employs an automated mechanical device (robot) that enables efficient, safe,
and fast cleaning of individual network sections while maintaining normal operation. In
September 2023, the Astacus® technology was introduced to the Czech market and has since
been in full commercial operation with several water utility companies. Commercialization is
managed by VODA BRNO, s.r.o., a university spin-off of BUT, which also provides
professional support to water utilities during the integration of the technology into their daily
operations. Operation under real-world conditions has already brought valuable experience.
These insights have been applied to further development of the control software — not only for
the flushing robot itself, but also for more efficient processing and evaluation of acquired data
on the server. The technology is now ready for deployment in Slovakia, where, under an
exclusive license, AquaSmart Solutions s.r.o. will provide technical support and commercial
representation.

Kli¢ové slova: automatizace; ¢isténi potrubi; digitalizace; kvalita vody; monitoring; pitnd voda;
smart cities; technologie Astacus®; tspora vody; vodovodni sit’

Keywords: Astacus® technology; automation; digitization; drinking water; monitoring;
pipeline cleaning; smart cities; water quality; water saving; water supply network
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Abstrakt: Prispévek se zabyva pifipravnymi pracemi, architektonickou studii a projekénimi
pracemi v rizném stupni a postupnou realizaci projektu nadzemniho vodojemu 2 x 60 m3 za
soucasné¢ho provadéni AD. Stavba se skladd z vodni a anténni véZe. Vodni véZ je ze
zelezobetonu a vybavena potfebnou vodarenskou technologii, anténni véz je ocelova
konstrukce doplnéné elektroinstalaci a svételnym navéstidlem ve Spicce véze. Na obrazcich
bude vidét postup prace od napldnovani umisténi vodojemu, pfes vyvoj architektonického
navrhu, navrhy Zelezobetonové a ocelové konstrukce a navrhy technologie véetné nékolika
detaild. Dale budou nasledovat obrazky z vystavby vodojemu.

Abstract:The article deals with preparatory work, architectural study and design work at various
stages and the gradual implementation of the project of an above-ground water reservoir of 2 x
60 m3 while simultaneously carrying out AD. The structure consists of a water tower and an
antenna tower. The water tower is made of reinforced concrete and equipped with the necessary
water technology, the antenna tower is a steel structure supplemented with electrical
installations and a light beacon at the top of the tower. The pictures will show the progress of
the work from planning the location of the water reservoir, through the development of the
architectural design, designs of the reinforced concrete and steel structure and technology
designs, including several details. Next will be pictures from the construction of the water
reservoir.

Kli¢ovéa slova: nadzemni vodojem, ptiprava, projekt, vystavba

Keywords: water tower, planning, desiign, construction
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Moderné metody dial’kovych odpoctov, zberu a spracovania dat

Ing. Ondrej Dvon¢
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Abstrakt: Clanok sa zaobera problematikou dial’kového odpoétu stavu vodomerov v kontexte
modernych technoldgii, ktoré umoziuju efektivny zber dat bez potreby manuéalnych obhliadok.
Popisuje zékladné typy snimacov (REED, OPTO, indukéné), ich vyhody a obmedzenia v
zavislosti od typu instalacie. Detailne analyzuje technoldgie dialkového prenosu dat — najmé
IoT siete (LoRa, Sigfox, NB-IoT) a radiovy odpocet (pochddzkovy, hybridny, fixny).
Zdoraznuje potrebu jednotného systému odpoctu kompatibilného s réznymi typmi vodomerov
a schopného integracie s aplikaciou pre koncového pouzivatela. Vysledkom je navrh
systémového rieSenia, ktoré je Skalovatené a umoziuje postupny prechod od manualnych k
plne automatizovanym metédam zberu dat.

Abstract: The article discusses the topic of remote water meter reading in the context of modern
technologies enabling efficient data collection without the need for manual inspections. It
describes the main types of sensors (REED, OPTO, inductive), along with their advantages and
limitations depending on installation conditions. It provides a detailed analysis of data
transmission technologies, focusing on IoT networks (LoRa, Sigfox, NB-IoT) and radio-based
readings (walk-by, hybrid, fixed). Emphasis is placed on the need for a unified reading system
compatible with various types of water meters and capable of integrating with an end-user
application. The result is a scalable system solution that supports a gradual transition from
manual to fully automated data collection methods.

Klacové slova: dial’kovy odpocet, vodomer, REED snima¢, OPTO snimac¢, indukény snimac,
IoT technologie, Sigfox, LoRa, NB-IoT, radiovy odpocet, pochddzkovy odpocet, hybridna siet,
fixna siet’, smart vodomer, systém zberu dat

Keywords: remote meter reading, water meter, REED sensor, OPTO sensor, inductive sensor,
IoT technologies, Sigfox, LoRa, NB-IoT, radio-based reading, walk-by reading, hybrid
network, fixed network, smart water meter, data collection system
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Abstrakt: Test kvality vody urcenej na I'udska spotrebu je jednym zo 5 testov na hodnotenie
chemického stavu utvarov podzemnej vody, ktorymi sa hodnoti vplyv I'udskej ¢innosti. Nosnou
Cast'ou testu je Statistické hodnotenie trendov ukazovatel'ov v odbernych miestach surovej vody
urenej na l'udsku spotrebu za 10 ro¢né obdobie (2014 — 2023). Na zaklade predbezného
hodnotenia je mozné z hodnotenych 10 kvartérnych a 51 predkvartérnych ttvarov podzemne;j
vody klasifikovat’ 60 utvarov v dobrom chemickom stave a 1 utvar podzemnej vody v zlom
chemickom stave kvoli amonnym i6nom.

Abstract: The Drinking Water Protected Area Test represents one of 5 tests used to evaluate
the chemical status of groundwater bodies in relation to the impacts of human activities. The
principal component of the test involves a statistical analysis of trends in parameters at raw
water abstraction sites intended for human consumption, covering a 10-year period (2014 —
2023). Based on a preliminary assessment, of the 10 Quaternary and 51 Pre-Quaternary
groundwater bodies, 60 are classified as having good chemical status, one is classified as having
poor chemical status due to ammonium ions.

Klacové slova: chemicky stav, utvar podzemnej vody, hodnotenie trendov, voda urcena
na l'udskt spotrebu, Plan manazmentu povodia

Key words: chemical status, groundwater body, trends assessment, water intended for human
consumption, River Basin Management Plan



Identifikacia prekurzorov tvorby DACT v pitnej vode

Ing. Silvia V1¢ k o v &'), Ing. Gabriela B a k o v 42), Mgr. Stanislav K o z e 12), Ing. Paula
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2) Bratislavska vodarenska spolo¢nost, a.s., PreSovska 48, 826 46 Bratislava

Abstrakt: V rdmci vyhlasky MZ SR ¢. 91/2023, ktorou sa ustanovuju ukazovatele a limitné
hodnoty kvality pitnej vody a kvality teplej vody, postup pri monitorovani pitnej vody,
manazment rizik systému zasobovania pitnou vodou a manazment rizik domovych rozvodnych
systémov, sa vyzaduje sledovat’ obsah pesticidov aich relevantnych metabolitov, ktoré
prichadzaja do uvahy. BVS, a.s. sleduje vramci Programu monitorovania DACT
(diaminochlorotriazinu), ktory moze naznacCovat pritomnost zakazanych triazinovych
pesticidov, pripadne ich degrada¢nych produktov. V rdmci nami prevedenych experimentov,
ktoré vychadzaju z rieSenia problémov v spolupraci s BVS, a.s. sa vSak ukézalo, Ze tato latka
sa tvori aj inymi mechanizmami a technologia chloracie moze mat’ vyrazny vplyv na kvalitu
vyslednej pitnej vody.

Abstract: Within the framework of the Decree of the Ministry of Health and Social Affairs No.
91/2023, which establishes indicators and limit values for the quality of drinking water and the
quality of hot water, the procedure for monitoring drinking water, risk management of the
drinking water supply system and risk management of house distribution systems, it is required
to monitor the content of pesticides and their relevant metabolites that come into consideration.
BVS, a.s. monitors within the Monitoring Program of DACT (diaminochlorotriazine) content,
which can indicate the presence of prohibited triazine pesticides or their degradation products.
During our experimental measurements—conducted in collaboration with BVS, a.s. to address
specific challenges—we demonstrated that this substance also forms through alternative
mechanisms and that chlorination technology significantly impacts the quality of the resulting
drinking water.

KTlucové slova: melamin, metabolity melaminu, DACT, hmotnostna spektrometria s vysokym
rozliSenim, kvapalinova chromatografia s vyuzitim grafitizovaného uhlika, chloracia

Key words: melamine, melamine metabolites, DACT, high resolution mass spectrometry,
liquid chromatography utilising grafitized carbon black, chlorination
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Abstrakt: V prispevku su zhrnuté vysledky z hodnotenia kvality pitnej vody za rok 2023 na
zaklade udajov ziskanych od vodarenskych spoloc¢nosti prevadzkujucich verejné vodovody
podl'a vyhlasky MZP SR &. 605/2005 Z. z. o podrobnostiach poskytovania tdajov z majetkovej
evidencie a prevadzkovej evidencie o objektoch a zariadeniach verejného vodovodu a verejne;j
kanaliz4cie. Hodnotenie podava obraz o kvalite dodavanej vody na tizemi Slovenska.

Abstract: The paper summarizes the results of the drinking water quality assessment for 2023
based on data obtained from water companies operating public water supply systems according
to the Decree of the Ministry of Environment of the Slovak Republic No. 605/2005 Coll. on the
details of providing data from property records and operational records on buildings and
facilities of public water supply and public sewerage. The evaluation provides a picture of the
quality of water supplied in Slovakia.

KTlucové slova: pitna voda, kvalita pitnej vody, dezinfekcia

Keywords: drinking water, drinking water quality, disinfection
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