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Novinky v pravnych predpisoch a postupoch organov verejného zdravotnictva
pri dozore nad pitnou vodou

RNDr.ZuzanaValovicova

Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava,
zuzana.valovicova@uvzsr.sk, +421 903 471 798

Abstrakt: Prispevok sa venuje zmenam zakona ¢. 355/2007 Z. z. o ochrane, podpore a rozvoji
verejného zdravia a o zmene a doplnené niektorych zdkonov (dalej len ,zdkon ¢. 355/2007
Z. z2.") ucinnej od 15.7.2026. Zameriava sa na legislativne Upravy v oblasti ako su odborna
sposobilost pri vyrobe a Uprave pitnej vody a pri obsluhe vodovodnych zariadeni pitnej vody,
odbery vzoriek pitnej vody, vynimky a povinnosti dodavatelov pitnej vody. Osobitnu pozornost
venuje definicii a precizovaniu povinnosti doddavatelov pitnej vody ako aj subjektov,
zodpovednych za domové rozvodné systémy a dodavatelov teplej vody. Prispevok zaroven
prinaSa prehlad odbornych usmerneni a odporucanych postupov vydanych orgdnmi
verejného zdravotnictva za uplynuly rok. Ich cielom je zjednotit aplikaciu zdkonnych
poZiadaviek v praxi.

Abstract: The article deals with amendments to Act No. 355/2007 Coll. on the protection,
promotion and development of public health and on amendments and supplements to certain
acts (hereinafter referred to as "Act No. 355/2007 Coll.") effective from 15.7.2026. It focuses
on legislative amendments in areas such as professional competence in the production and
treatment of drinking water and in the operation of drinking water supply equipment, drinking
water sampling, exceptions and obligations of drinking water suppliers. It pays special
attention to the definitions and specification of the obligations of drinking water suppliers as
well as entities responsible for house distribution systems and hot water suppliers. The article
also provides an overview of guidelines and recommended practices issued by public health
authorities over the past year. Their aim is to unify the application of legal requirements in
practice.

Klucové slova: zakon, pitna voda, tepla voda, domovy rozvodny systém, odporucéany postup

Keywords: law, drinking water, hot water, domestic distribution systém, recommended
procedure



Posudzovanie zhody vyrobkov urcenych na styk s pitnou vodou a vykon dohladu
na trhu v zmysle novych pravnych predpisov

Ing. Milada Sycova, Ing. Viktdria Fabianova

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

Abstrakt: Materidly a vyrobky urcené na styk s pitnou vodou predstavuju vyznamny faktor
ovplyvnujuci jej zdravotnu bezpecnost a kvalitu. Nova eurdpska pravna Uprava zavadza od 31.
decembra 2026 harmonizovany systém hygienickych poZiadaviek na materidly a vyrobky
urcené na styk s pitnou vodou. Jej zaklad tvori ¢lanok 11 smernice Eurépskeho parlamentu a
Rady (EU) 2020/2184, ktory bol nasledne konkretizovany stuborom vykonavacich a
delegovanych pravnych aktov prijatych v roku 2024. Novy systém prinasa eurdpske pozitivne
zoznamy vychodiskovych latok, zloZiek a materidlovych zloZeni, harmonizované postupy
testovania konec¢nych materialov, posudzovanie zhody na zdklade rizika, zapojenie organov
posudzovania zhody a jednotné oznacovanie vyrobkov. Prispevok priblizuje pravny ramec
nového systému a jeho praktické uplatnenie pri posudzovani organickych, kovovych,
cementovych, smaltovych, keramickych a ostatnych anorganickych materidlov. Osobitnd
pozornost je venovanad Ulohe orgdnov posudzovania zhody, EU vyhldseniu o zhode a
poziadavkam na dohlad nad uréenymi vyrobkami na trhu v Slovenskej republike.

Abstract: Materials and products intended to come into contact with drinking water represent
an important factor influencing its safety and quality. The new European legislation will
introduce, as of 31 December 2026, a harmonised system of hygiene requirements for
materials and products intended to come into contact with drinking water. The basis of this
system is Article 11 of Directive (EU) 2020/2184 of the European Parliament and of the
Council, which was subsequently specified through a set of implementing and delegated legal
acts adopted in 2024. The new system introduces European positive lists of starting
substances, constituents and material compositions, harmonised procedures for testing final
materials, risk-based conformity assessment, the involvement of conformity assessment
bodies, and uniform product marking. This paper provides an overview of the legal framework
of the new system and its practical application in the assessment of organic, metallic,
cementitious, enamel, ceramic and other inorganic materials. Particular attention is paid to
the role of conformity assessment bodies, the EU Declaration of Conformity, and the
requirements for market surveillance of covered products in the Slovak Republic.

Klt¢ové slova: pitna voda, materidly v kontakte s pitnou vodou, smernica (EU) 2020/2184,
pozitivne zoznamy, posudzovanie zhody, hygienické poziadavky, dohlad nad trhom

Keywords: drinking water, materials in contact with drinking water, Directive (EU) 2020/2184,
positive lists, conformity assessment, hygiene requirements, market surveillance



Praha — Jak se strategie zasobovani vodou mize promitat do navrhu
technologie tpravy

Ing. JindfichSestdk

Prazska vodohospodarska spolecnost a.s., Evropska 866/67, 160 00 Praha 6 - Vokovice,
sestakj@pvs.cz

Abstrakt: Od roku 2020 se Prazska vodohospodarska spolecnost a.s. intenzivné zabyva strategii
zasobovani vodou pro hlavni mésto Ceské republiky a jeho metropolitni oblast. Byly
zpracovany strategické dokumenty, se kterymi byla ¢eska i slovenska vodarenska verejnost
pribéiné seznamovana. V roce 2026 se zpracované strategické dokumenty zacinaji promitat
do koncepcni Urovné a dale az do urovné konkrétnich technickych feseni, pficemz zvlastni
vyznam ma technické FeSeni modernizace Upravny vody Podoli. V pfispévku bude
prezentovano, jakym zplsobem mize rozhodnuti na nejvyssi strategické urovni ovlivnit
konkrétni technickd reseni, napt. sorpcniho stupné v Upravné vody.

Abstract: Since 2020, Prazska vodohospodarska spole¢nost a.s. has been intensively engaged
in developing a water supply strategy for the Czech capital and its metropolitan area. Strategic
documents have been prepared, and the Czech and Slovak water industry communities have
been kept regularly informed of their progress. Starting in 2026, these strategic documents are
being transformed into conceptual plans and, subsequently, into specific technical solutions—
with the modernization of the Podoli water treatment plant being of particular importance.
This presentation will demonstrate how decisions made at the highest strategic level can
influence specific technical solutions, such as the design of the sorption stage within the water
treatment plant.

Klucové slova: strategie, koncepce, zasobovani pitnou vodou, sorpcni stupen, praskové aktivni
uhli

Keywords: strategy, conceptual plans, drinking water supply, adsorption, powdered activated
carbon



Manazment a analyza rizika v plochach povodia pre miesta odberu vody
urcenej na ludsku spotrebu

RNDr. Zuzana Horvatova, PhD., RNDr. Petra Marsden, Mgr. Eva Spevakovad, PhD.,
Megr. Filip Skorvaga, Mgr. Katarina Tarabova, PhD., RNDr. Anna Patschova, PhD.

Vyskumny Ustav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 811 02 Bratislava,
zuzana.horvatova@vuvh.sk

Abstrakt: ManaZment rizik v plochdch povodia pre miesta odberu vody uréenej na ludsku
spotrebu vychadza z poziadaviek smernice (EU) 2020/2184 a je zaloZeny na systematickej
identifikacii a hodnoteni rizik ovplyvriujucich kvalitu a mnoZstvo vodnych zdrojov. Hodnotenie
zahfiia vytvorenie jednotnej Udajovej zakladne vodarenskych zdrojov, vymedzenie ploch
povodia, charakterizaciu prirodnych podmienok, vyuzivania Uzemia a potencidlnych zdrojov
znecistenia. Analyza rizik zahfhna bodové, plosné a liniové zdroje znecistenia, vysledky
monitorovania kvality vod, ako aj kvantitativne a prirodné rizika. Miera rizika sa stanovuje
kombindciou pravdepodobnosti vyskytu nebezpecnej udalosti a zavaznosti jej nasledkov a
nasledne sa zaraduje do Styroch kategdrii od nizkeho po velmi vysoké riziko. Pre plochy
povodia s vysokym a velmi vysokym rizikom sa navrhuju cielené preventivne, kontrolné a
napravné opatrenia zamerané na zniZenie identifikovanych rizik a dlhodobu ochranu
vodarenskych zdrojov.

Abstract: Risk management in catchment areas for abstraction points of water intended for
human consumption is based on the requirements of Directive (EU) 2020/2184 and on the
systematic identification and assessment of risks affecting the quality and quantity of water
resources. The assessment includes the establishment of a unified database of drinking water
sources, delineation of catchment areas, and characterization of natural conditions, land use
and potential pollution sources. Risk analysis covers point, diffuse and linear sources of
pollution, water quality monitoring results, as well as quantitative and natural risks. The level
of risk is determined by combining the likelihood of occurrence of a hazardous event with the
severity of its consequences and is subsequently classified into four categories ranging from
low to very high risk. For catchment areas classified as high or very high risk, targeted
preventive, control and remedial measures are proposed to reduce identified risks and ensure
the long-term protection of drinking water sources.

Klucové slova: hodnotenie rizika, riadenie rizika, vodarenské zdroje, ochrana podzemnych vod,
identifikdcia nebezpelenstiev, matica na hodnotenie rizika, pravdepodobnosti vyskytu
nebezpecénej udalosti a odhad zavazZnosti jej vplyvu

Keywords: risk assessment, risk management, drinking water sources, groundwater
protection, hazard identification, risk assessment matrix, likelihood of a hazardous event,
severity of consequences



Nové ukazovatele vo svetle manazmentu rizik

Ing. LenkaLetavajova,PhD.

Ministerstvo Zivotného prostredia, L. Sttra 35/1, 812 35 Bratislava
lenka.letavajova@enviro.gov.sk; 02/59563230

Abstrakt: Ciefom prispevku je poukdzat na situdciu z pohladu novych ukazovatelov
potrebnych monitorovat v pitnej vode v stlade so smernicou EP a Rady (EU) 2020/2184
o kvalite vody urcenej na ludsku spotrebu, ku ktorym patria zli¢eniny PFAS.

Abstract: The aim of the contribution is to focus the assessment of the situation from the
perspective of new indicators needed to be monitored in drinking water in accordance with
Directive (EU) 2020/2184 of the European Parliament and of the Council on the quality of
water intended for human consumption, such as PFAS compounds.

Klucové slova: manazment rizik, hodnotenie, podzemna voda, PFAS

Keywords: risk management, assessment, groundwater, PFAS



QUO VADIS MPS?
MPS ako nastroj externého overovania spdsobilosti prevadzkovych laboratoérii
vo vodarenstve

Ing. Tibor Burger?, Ing. Kassai Angelika, PhD 2, RNDr. Cichovd, Marianna, PhD.?
1 Liptovska vodarenska spoloénost, a.s., Revolu¢na 595, 031 05, Liptovsky Mikulds,
tibor.burger@Ivsas.sk
2) Vyskumny Ustav vodného hospodarstva, NabreZie armadneho generdla L. Svobodu 5, 812
49 Bratislava

Abstrakt: Prispevok pojednava o délezitosti medzilaboratornych skusok sposobilosti (dalej len
MPS) v prevadzkovych laboratéridch vodarenskych spolocnosti. Tiez uvadza historicky prehfad
vyvoja organizacii MPS na Slovensku a zmien, ktorymi si presli vodarenské spoloc¢nosti a ich
laboratdria a ktoré mali zasadny vplyv na dnesnu frekvenciu Ucasti v MPS. V zavere sa snazime
odporucit primerant frekvenciu uUcasti MPS prevadzkovych laboratérii vodarenskych
spolocnosti s ohladom na rizika spojené s bezpecnostou pitnej vody.

Abstract: The paper discusses the importance of proficiency testing (PT) in water utility
operating laboratories. It also provides a historical overview of the development of PT
organizations in Slovakia and the changes that water utilities and their laboratories have
undergone, which have had a significant impact on today's frequency of participation in PT. In
conclusion, we try to recommend an appropriate frequency of participation in IPT by water
utility operating laboratories with regard to the risks associated with drinking water safety.

Klucové slova: Medzilaboratérna porovnavacia skuska, prevadzkovy monitoring, verifikacia
bezpecénosti pitnej vody, akreditacia laboratdria, plany bezpeénosti vody

Keywords: Proficiency testing, operational monitoring, water safety verification, laboratory
accreditation, water safety plans



Stanovenie endokrinne aktivnych latok - bisfenolu A a nonylfenolu v pitnej
vode — monitoring migracie z materialov urcenych na styk s pitnou vodou

Mgr. Marek Gallovic, Mgr. Patricia Neupauerovad, Ing. Milada Sy¢ova

Regionalny urad verejného zdravotnictva so sidlom v Poprade, Zdravotnicka 3525/3, 058 97,
Poprad, pp.gallovic@uvzsr.sk, patricia.neupauerova.pp@uvzsr.sk, pp.sycova@uvzsr.sk
052/4180761, 052/4180713

Abstrakt: V stvislosti s implementaciou smernice (EU) 2020/2184 o kvalite vody uréenej na
ludsku spotrebu bolo v Specializovanom laboratériu chemickych analyz na Regiondlnom trade
verejného zdravotnictva so sidlom v Poprade zavedené stanovenie bisfenolu A a nonylfenolu
v pitnej vode. Prispevok prezentuje legislativny prehlad a vysledky monitoringu realizovaného
v rokoch 2023 — 2025 na Uzemi okresov Poprad, Kezmarok, Levoca, Spisska Nova Ves, Gelnica
a Stara Lubovna. Celkovo bolo analyzovanych 144 vzoriek pitnej vody. Sucastou prispevku su
aj praktické skusenosti z vykonu Statneho zdravotného dozoru pri zavadzani novych
poziadaviek na sledovanie latok vzbudzujucich obavy. Vysledky poukazuju na vyznam
systematického monitoringu, rozvoja analytickych kapacit laboratérii a aktivnej spoluprace
medzi laboratériami, organmi verejného zdravotnictva a dodavatelmi pitnej vody pri
zabezpecovani ochrany zdravia obyvatelstva.

Abstract: In connection with the implementation of Directive (EU) 2020/2184 on the quality
of water intended for human consumption, the determination of bisphenol A and nonylphenol
in drinking water was introduced in the Specialized Laboratory of Chemical Analysis of the
Regional Public Health Authority with the seat in Poprad. The paper presents a legislative
overview and the results of monitoring carried out in 2023 - 2025 in the districts of Poprad,
Kezmarok, Levoca, Spisska Nova Ves, Gelnica and Stard Lubovna. A total of 96 drinking water
samples were analyzed. The paper also includes practical experience from the performance of
state health surveillance in the implementation of new requirements for monitoring
substances of concern. The results point to the importance of systematic monitoring,
development of analytical capacities of laboratories and active cooperation between
laboratories, public health authorities and drinking water suppliers in ensuring the protection
of the health of the population.

Klucové slova: bisfenol A, nonylfenol, endokrinné disruptory, materialy a vyrobky uréené na
styk s pitnou vodou

Keywords: bisphenol A, nonylphenol, endocrine discruptors, materials and products that
come into contact with drinking water



Praktické zkusenosti s eliminaci Legionelly z umélych aquatickych systému

Ing. Lubomir Macek, CSc., MBA

Aquion, s.r.0., Osadni 324/12a, 170 00 Praha 7, lubomir.macek@aquion.cz

Abstrakt: Prispévek se kratce zabyva pleomorfnimi vlastnostmi Legionelly, jaké jsou jeji
vyvojové formy, a jaky mohou mit jednotlivé formy vliv na lidské zdrav. Déale jsou kratce
rozebrany pouzitelné postupy k jejimu odstranéni s kratkym zhodnocenim jejich plisobeni.
Nakonec jsou uvedeny tfi priklady eliminace Legionelly z aquatickych systému: z vodovodu na
studenou vodu, z bazénového okruhu a z hotelovych rozvodd TUV za pouziti rGznych
generatorl oxidant( vyrabénych v misté pouzitim solanky..

Abstract: Paper shrotly describe pleomorphic properties of Leginelly, its development stages
and influend on human health. Then a short analyse of technical measures to eliminate
Legionella from artificial aquatic environments follows. Last, three examples of elimination of
Legionella from drinking water distribution system in a factory, from swimming pool
recirculation system and from a hot water distribution system in a hotel are shortly analysed.

Klicova slova: eliminace Legionelly, rozvody pitné vody, rozvody TUV, bazénové okruhy,
technické prostredky eliminace

Key words: Legionelal elimination, drinking water distribution systém, swimming poool, hot
water in a hotel, technical measuremets



Tticet let modernizace upraven vody v CR

Ing.Josef Drbohlav
Ing. Helena Sochorova,Ph.D.

Sterplan a.s., PORT 7, Pod drahou 1637/4, 170 00 Praha 7 Hole3ovice, Ceska republika,
josef.drbohlav@sterplan.cz
hsochorovalO4@gmail.com

Abstrakt: Ceské vodarenstvi za uplynuld t¥i desetileti proslo hlubokou transformaéni zménou.
Obnova technicky i provozné zastaralych Upraven vody zacala po¢atkem 90. let (rekonstrukce
Upravny vody Podoli - 1992-2002), v pribéhu let 2000-2010 pokracovaly velké projekty
(UV Sous, UV Hradisté, UV Meziboti, UV Mostisté aj.). Postupné se ménily pozadavky na kvalitu
pitné vody — od zakladnich tradi¢nich parametru (zakal, Fe, Mn) az po sledovani pesticidd, 1éku
a dalSich mikropolutantld. Moderni technologie (ozonizace, filtrace pfes GAU, membranové
technologie) doplnily pGvodni klasické postupy (koagulace, sedimentace, piskova filtrace).
Zvlastni pozornost si vyzadal poZadavek na odstranéni pfirodnich organickych a
antropogennich latek. Ozonizace, ktera byla od 90. let univerzalnim fesSenim, se rozsifila o
filtraci pres granulované aktivni uhli (GAU) ¢i membranovou filtraci.

Ve vyvoji je nyni kladen dliraz na flexibilitu a inteligentni fizeni. Nové projekty se navrhuji
s rezervami kapacity a s moznosti doplnéni technologie (rezerva pro budouci odstranéni
novych kontaminant(), jsou vybaveny online-monitoringem a modelovanim. Soucasné roste
vyznam procest zpracovani kall — modernizace kalového hospodarstvi sniZzuje objem
vznikajicich kald. Celkové lze fFici, Ze Ceské uUpravny vody se za 30 let staly technologicky
vyspélymi, dosahuji vysoké kvality vyrdbéné vody a jsou postupné pripravovany Ccelit
budoucim vyzvam klimatickych zmén ¢i zpfisnovani jakostnich limitd.

Abstract: Over the past three decades, the Czech water supply sector has undergone a
significant transformation. The modernization of technically and operationally obsolete water
treatment plants began in the early 1990s (renovation of the Podoli water treatment plant—
1992-2002) and continued throughout the 2000s and 2010s as part of large-scale projects
(WTP Sous, Hradisté, Mezibori, Mostisté, and others). Furthermore, drinking water quality
requirements have gradually evolved — from basic parameters (turbidity, Fe, Mn) to the
monitoring of pesticides, pharmaceuticals, and other micropollutants. The original
conventional processes (coagulation, sedimentation, sand filtration) were supplemented with
modern technologies (ozonation, granular activated carbon filtration, membrane
technologies). The requirement for the removal of natural organic and anthropogenic
substances required special attention. Ozonation, which had been a universal solution since
the 1990s, was expanded to include granular activated carbon (GAC) filtration and membrane
filtration.

Current developments focus on flexibility and intelligent control. New projects are designed
with capacity reserves and the option to add technologies (reserve capacity for the future
removal of new contaminants) and are equipped with online monitoring and modeling. At the
same time, the importance of sludge treatment processes is growing — modernization of
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sludge management reduces the volume of sludge produced. Overall, it can be said that over
the past 30 years, Czech water treatment plants have become technically advanced, produce
high-quality treated water and are gradually being prepared to face future climate change
challenges as well as stricter quality limits.

Kli€ova slova: chemicko-technologicky audit, Gpravna vody, rekonstrukce

Keywords: Chemical-technological Audit, Water Treatment Plant, Reconstruction
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Vyuzitie mobilnych Gpravni pitnej vody v krizovych situaciach

Ing. Matu$ G alik, PhD.Y; Ing. Mikuldd Koval'Y; MartinZabrecky?

1) podtatranska vodarenska prevadzkova spolo¢nost, a.s., Hraniéna 662/17, 058 89 Poprad,
matus.galik@pvpsas.sk, mikulas.koval@pvpsas.sk
2) ARAD Slovakia, s.r.o., Alzbetina 41, 040 01 Kosice, martin.zabrecky@arad.sk

Abstrakt: V ¢ldnku su uvedené prevadzkové sklsenosti Upravy vody za pouzitia mobilnej
(kontajnerovej) upravne vody v obci Jarabina ( okres Stara Luboviia). Miesto pouZitia mobilnej
Upravne bolo vybrané na zaklade dlhodobého vyrazného poklesu vydatnosti existujlcich
vodnych zdrojov v danej lokalite. Technologickd linka Upravne upravuje surovd vodu
z miestneho potoka a skladd sa z mechanického filtra, pieskovej filtracie a mikrofiltracie,
zdroven je zabezpecena predchloracia — dezinfekcia studne, Ciastona oxiddacia Zeleza
a mangdanu. Dezinfekcia upravenej pitnej vody je zabezpecend chlérnanom sodnym a UV
lampou.

Abstract: The article describes operational experience of water treatment using a mobile
(container) water treatment plant in the village of Jarabina (Stard Lubovia district). The
location of the mobile treatment plant was selected based on a long-term significant decrease
in the yield of existing water sources in the given location. The technological line of the
treatment plant treats raw water from a local stream and consists of a mechanical filter, sand
filtration and microfiltration, while pre-chlorination is also provided - disinfection of the well,
partial oxidation of iron and manganese. Disinfection of the treated drinking water is provided
with sodium hypochlorite and a UV lamp.

Klucové slova: upravna vody, kvalita vody, dezinfekcia, krizova situdcia

Keywords: water treatment plant, water quality, desinfection, crisis situation
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Ultrafiltracia pri tprave povrchovych vod: vplyv prirodnych organickych latok
(NOM) na prevadzkovu spolahlivost technoldgie.

Ing. Mikuld§ Krescanko?, prof. Ing. Danka Barlokova, PhD.? prof. Ing. Jan llavsky , PhD.?

1 ProMinent Slovensko, s.r.o., Rolnicka 21, 831 07 Bratislava
email: krescanko.mikulas@prominent.com
2) Stavebna fakulta STU, Radlinského 11, 810 05 Bratislava
email: danka.barlokova@stuba.sk, jan.ilavsky@stuba.sk

Abstrakt: Limitujucim faktorom plného vyuZitia separacného potencidlu ultrafiltracie (UF)
v Uprave vody je zanaSanie membran, ktoré sa prejavuje poklesom prietocnosti a kondicie
technoldgie. Studie s vykonanymi autopsiami membran UF [1] preukazuju , Ze zanesenie tvori
dominantnu pric¢inu zhorSenia ich prevadzkového stavu (88% pripadov z 90 skimanych
vzoriek) vocéi mechanickému poskodeniu (11% pripadov) alebo chemickému poskodeniu
membran (1% pripadov). Zaroven znedistenie organického pévodu prevazuje (70% podielu
znedistenia) nad anorganickou formou. Vo vodarenskej praxi su hlavnou zlozkou organického
znecistenia membran prirodné organické latky (NOM) obsiahnuté hlavne v povrchovych
zdrojoch. Kritickym faktorom povrchovych véd je, Ze charakter a typ NOM je zriedka stabilny
¢o zvycajne vyvolava reakciu systému — nebezpecnu udalost. Predpokladom bezpecnej
prevadzky je poznanie kvality vody, mechanizmov zanasania membran a skisenost s navrhom
opatreni predupravy a Cistenia membran. V tomto prispevku sa pokusame prepojit poznatky
a skusenosti so zvladanim organického zanasania UF membrdan s prediktivnou identifikaciou
nebezpecnych udalosti, hodnotenim miery rizika a monitorovanim klu¢ovych prevadzkovych
ukazovatelov zaloZzenych na principoch manazmentu rizik systémov zadsobovania pitnou.

Abstract: A limiting factor in fully utilising the separation potential of ultrafiltration (UF) in
water treatment is membrane fouling, which manifests itself as a decline in flow rate and a
deterioration in the performance of the process. Studies involving post-mortem examinations
of UF membranes show that fouling is the dominant cause of deterioration in their operational
condition (88 per cent of cases out of 90 samples examined), compared with mechanical
damage (11 per cent of cases) or chemical damage to the membranes (1 per cent of cases). At
the same time, organic contamination predominates (accounting for 70 per cent of the total
contamination) over inorganic contamination. In water supply practice, the main component
of organic contamination of membranes is natural organic matter (NOM), found primarily in
surface water sources. A critical factor in surface water is that the nature and type of NOM
are rarely stable, which usually triggers a system response — a hazardous event. A prerequisite
for safe operation is an understanding of water quality, the mechanisms of membrane fouling,
and experience in designing pre-treatment and membrane cleaning measures. In this paper,
we attempt to link knowledge and experience in managing organic fouling of UF membranes
with the predictive identification of hazardous events, risk assessment and the monitoring of
key operational indicators based on the principles of drinking water supply system risk
management.
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Klucové slova: zandsanie membran, manaiment rizik, Prirodné organické latky - NOM,

povrchové vody

Keywords: membrane fouling, risk management, Natural Organic Matter (NOM), surface
water
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Sezdnni vyskyt manganu v surové vodé v kontextu koagulace organickych
latek: oddéleni oxidace a koagulace bez nutnosti vystavby nové reakcni
nadrze

Ing. Pavel Dobias, Ph.D.>?, doc. Ing. Petr Dolej$, CSc.”), Milan Drda?, Ing. Tomas Jurik?

1) W&ET Team, Ceské Budé&jovice, Piseckd 2, Ceské Budéjovice
2) ENVI-PUR, s.r.o., Na VI¢ovce 13/4, Praha 6
3) StVPS, a.s., Janosikova 274, 980 55 Klenovec, Slovakia

Abstrakt: Sezénni vyskyt manganu v povrchové vodé vyZaduje sladéni procesu oxidace s
koagulaci organickych latek. Prispévek popisuje provozné ovérenou Upravu technologické
linky Upravny vody, pfi niz byl objem hydraulického rychlomisi¢e vyuZit pro oxidaci manganu
a soucasné bylo optimalizovano davkovani koagulantu. NavrZené feSeni umoznilo Ucinné
odstranéni manganu i organickych latek bez nutnosti vyznamnych investic do nové
infrastruktury.

Abstract: Seasonal occurrence of manganese in surface water requires coordination between
oxidation and organic matter coagulation. The paper presents an operationally verified
retrofit of a water treatment line, where the volume of a hydraulic rapid mixer was used for
manganese oxidation and coagulant dosing was optimized. The proposed solution enabled
effective removal of manganese and organic matter without significant capital investment.

Kli¢ova slova: mangan; sezénni vyskyt; vodarenska nadrz; koagulace organickych latek; flotace
rozpusténym vzduchem (DAF); keramicka mikrofiltrace; hydraulicky rychlomisic¢

Keywords: manganese; seasonal occurrence; water supply reservoir; organic matter
coagulation; dissolved air flotation (DAF); ceramic microfiltration; hydraulic rapid mixer
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Odstranovanie antimonu z vody koagulaciou a ultrafiltraciou
v lokalite Dubrava

Prof. Ing.Jan Ilavsky, PhD.Y, Ing. Michal Prosfiansky, PhD.?,
Prof. Ing. Danka Barlokov 4, PhD.?

1) Katedra zdravotného a environmentalneho inZinierstva, Stavebna fakulta STU, Radlinského
11, 810 05 Bratislava, jan.ilavsky@stuba.sk, danka.barlokova@stuba.sk
2) PRAKTIKPUMP, s.r.o., Priemyselnd 444, 965 01 Ladomerska Vieska,
upravavod @ praktikpump.sk

Abstrakt: Clanok sa zaoberd odstranenim antiménu z vody pomocou koagulacie a
ultrafiltracie. Ciefom experimentov je porovnat G¢innost odstranovania antiménu z vody pre
Zelezité koagulanty (siran Zelezity, chlorid Zelezity), s alebo bez oxida¢ného cinidla (chlérnan
sodny), sledovat davky cinidiel, dobu kontaktu s vodou, rychlost filtracie a koncentraciu
antiménu v surovej vode, pred a po ultrafiltracii. Na experimenty bol pouzity plne
automatizované ultrafiltratné zariadenie s membranovym modulom UA-640 (Microdyn-
Nadir), s materidlom membrany z polyakrylonitrilu (PAN), priemerom pdrov 0,025 um a
povrchom membrany 16 m2. Na dosiahnutie potrebného &asu kontaktu vody s koagulantom
alebo oxidaénym &inidlom bol pouZity rurkovy reaktor so statickym miesadlom (dizka > 6,0 m,
objem 30 litrov). Na experimenty bol pouZity pramen Brdare, ktory bol sic¢astou vodného
zdroja Dubrava, pricom koncentracia antiménu je 70 az 90 ug/I. Vyssie koncentracie antimoénu
sU spdsobené banskou ¢innostou. Do roku 1993 sa v tejto lokalite tazil antimon.

Abstract: The article deals with the removal of antimony from water using coagulation and
ultrafiltration. The aim of the experiments is to compare the efficiency of removing antimony
from water for iron coagulants (ferric sulfate, ferric chloride) or oxidizing agents (sodium
hypochlorite, potassium permanganate), to monitor the agent doses, contact time with water,
filtration rate and antimony concentration in raw water, and before and after ultrafiltration.
The experiments will use a fully automated ultrafiltration device with a UA-640 membrane
module (Microdyn-Nadir), with the material of membrane from polyacrylonitrile (PAN),
diameter of pores 0,025 um and membrane surface 16 m2. To achieve the necessary contact
time of water with the coagulant or oxidizing agent, a tubular reactor with a static stirrer
(length > 6.0 m, volume 30 litres) will be used. The Brddare spring, which was part of the
Dubrava water source, was used for the experiments, with an antimony concentration of 70
to 90 ug/Il. Higher antimony concentrations are caused by mining activities. Antimony was
mined in this location until 1993.

Klacové slova: uprava pitnej vody, odstrafiovanie antimodnu, koaguldcia, oxidacia,
ultrafiltracia.

Keywords: drinking water treatment, removal of antimony, coagulation, oxidation,
ultrafiltration.

16



Upravna vody Studena: rekonstrukce za plného provozu a zku$ebni provoz

1 Ing. Krystof Hnojna, ENVI-PUR, s.r.0., 2 Ing. Jana Némec¢kova, CEVAK, a.s.

D ENVI-PUR, s. r.0., Na VI¢ovce 13/4, Praha 6, 160 00
2) CEVAK, a. s., Severni 2264/8, Ceské Budé&jovice, 370 10

Abstrakt: Clanek predstavuje modernizaci Gpravny vody Studend, realizovanou v letech 2023—
2024 s cilem zajistit stabilni Upravu povrchové vody s proménlivym zdkalem, zvySenym
obsahem organickych latek a vyraznym biologickym oZivenim. Nova technologickd linka
kombinuje koagulaci, flokulaci a flotaci, keramickou membranovou mikrofiltraci AMAYA s
velikosti port 0,1 um, filtraci na granulovaném aktivnim uhli a vicestupriové hygienické
zabezpeceni. Provozni vysledky z obdobi bfezen aZ Fijen 2025 potvrzuji vysokou ucinnost a
stabilitu navrZzeného reseni. Flotacni stupen dosahoval priimérné ucinnosti odstranéni zakalu
88 % a prumérného snizeni CHSKvin 0 79 %, soucasné vyznamné snizoval zatizeni navazujici
membranové filtrace. Keramické membrany vykazovaly stabilni provoz s nizkym
transmembrdnovym tlakem a po intenzivnim chemickém c¢isténi doSlo k obnoveni ptvodni
permeability. Celkovd uc¢innost odstranéni CHSKwmn po filtraci na granulovaném aktivnim uhli
dosahovala v priméru 90 %. Modernizace soucasné umoznila plnou automatizaci provozu a
sniZeni spotrfeby technologické vody o vice nez 90 %. Vysledky potvrzuji vhodnost kombinace
flotace, keramické mikrofiltrace a adsorpce na aktivnim uhli pro Upravu povrchovych vod s
vyrazné kolisajici kvalitou.

Abstract: The article presents the modernization of the Studend Water Treatment Plant,
implemented in 2023-2024 to ensure reliable treatment of surface water characterized by
variable turbidity, elevated concentrations of organic matter, and significant biological activity.
The upgraded treatment train combines coagulation, flocculation and flotation, AMAYA
ceramic membrane microfiltration with a pore size of 0.1 um, granular activated carbon
filtration, and multi-stage disinfection. Operational results obtained between March and
October 2025 confirm the high efficiency and stability of the proposed treatment concept. The
flotation stage achieved an average turbidity removal efficiency of 88% and an average CODwn
reduction of 79%, while substantially reducing the load on the downstream membrane
filtration stage. The ceramic membranes demonstrated stable long-term operation at low
transmembrane pressure, and their initial permeability was restored after intensive chemical
cleaning. Following granular activated carbon filtration, the overall average CODmn removal
from raw water reached 90%. The modernization also enabled fully automated operation and
reduced process water consumption by more than 90%. The results demonstrate that the
combination of flotation, ceramic membrane microfiltration, and activated carbon adsorption
is an effective solution for treating surface waters with highly variable quality.

KliCova slova: Uprava pitné vody; keramicka membranova mikrofiltrace; AMAYA; flotace;
granulované aktivni uhli; organické latky; automatizace provozu
Keywords: drinking water treatment; ceramic membrane microfiltration; AMAYA; flotation;
granular activated carbon; organic matter; process automation
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Upravna vody Moravska Nova Ves — rekonstrukce filtrace pro odstrafiovani
zeleza a manganu a pesticidnich mikropolutantu

MilanDrd a

ENVI-PUR, s.r.0., Na VlI¢ovce 13/4, 160 00 Praha 6 — Dejvice, drda@envi-pur.cz

Abstrakt: Na UV Moravska Nova Ves (UV MNV), ktera upravuje vodu z podzemnich zdroj(i,
bylo nutné vyresit problém s nadlimitnimi koncentracemi pesticidnich mikropolutant(
v surové vodé, které byly zaroven detekovany i v upravené vodé. V letech 2020-2021 byla na
UV MNV provedena rekonstrukce a intenzifikace filtrace pres vrstvu zrnitého materidlu.
Ddvodem bylo doplnéni sorpcéniho stupné s naplni zrnitého aktivniho uhli bez nutnosti
vybudovani nového stavebniho objektu pro novy separacni stupen. Cilem tohoto prispévku je
prezentace pfipravy projektu rekonstrukce technologické linky Upravny vody Moravska Nova
Ves, jeho nasledné realizace a vysledku z provozu.

Abstrakt: At the Moravska Nova Ves Water Treatment Plant (MNV WTP), which treats water
from groundwater sources, it was necessary to address the problem of excessive
concentrations of pesticide micropollutants in the raw water, which were also detected in the
treated water. Between 2020 and 2021, the MNV WTP underwent a reconstruction and
upgrading of its granular media filtration system. The main reason was to incorporate an
adsorption stage using granular activated carbon without the need to construct a new building
for an additional treatment step. The aim of this paper is to present the preparation of the
reconstruction project for the Moravskda Nova Ves water treatment plant process line, its
subsequent implementation, and the operational results achieved.

Klicova slova: rekonstrukce, Zelezo, mangan, mikropolutanty, aktivni uhli

Keywords: reconstruction, iron, manganese, micropollutants, activated carbon
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Vplyv zmeny klimy na kvantitativny stav vodnych ttvarov

Ing. PeterBulak

Ministerstvo Zivotného prostredia Slovenskej republiky, Namestie Ludovita Stura 1, 812 35
Bratislava, peter.bulak@enviro.gov.sk

Abstrakt: Prispevok v Uvodnej Casti textu mapuje klti¢ové milniky globalnej, eurdpskej a
narodnej politiky zameranej na zmiernenie klimatickych zmien a vodné hospodarstvo.
Nasledne analyzuje dosledky klimatickych zmien na odtokové pomery a zdsoby vod na Uzemi
Slovenska. Podla klimatickych modelov sa do konca storocia ofakava pokles vyuZitelnych
vodnych zdrojov o 30 aZ 50 % a trvaly pokles vydatnosti zdrojov podzemnych vod na viac ako
60 % Uzemia, s najvyraznejSim dosahom v niZinnych oblastiach. Zaverec¢nd cast prace sa
zameriava na opatrenia v oblasti ochrany, manaZmentu a vyuZivania vod s ciefom spomalit
odtok vody z povodia a zadrZat ju v krajine a intravildnoch obci prostrednictvom infiltracie.

Abstract: This paper maps key milestones of global, European, and national policies aimed at
climate change mitigation and water management. Subsequently, it analyzes the
consequences of climate change on runoff conditions and water reserves within the territory
of Slovakia. According to climate models, a 30% to 50% decrease in usable water resources is
expected by the end of the century, alongside a permanent decline in groundwater resource
yields across more than 60% of the country, with the most pronounced impact in lowland
areas. The final section of the thesis focuses on measures in the field of water protection,
management, and utilization, aiming to slow down runoff from river basins and retain water
in the landscape and urban areas through infiltration.

Klucové slova: zmena klimy, vodné Utvary, kvantitativny stav, zadrziavanie vody

Keywords: climate change, water bodies, quantitative status , water retention
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Klimaticka zmena a spravanie sa zakaznikov ako faktor rizikovej analyzy
vodarenského systému.

Ing.JurajHaluska,Ing. JuliaBaranova Mgr.OtoGazovic, PhD.,
Ing. Pavel Berta, PhD., Ing. Tomas Gibala, PhD.

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

Abstrakt: Rizikova analyza vSeobecne predstavuje systematické vyuZivanie dostupnych
informdcii k identifikdcii moznych nebezpecenstiev a ku kvantifikacii rizik, ktoré z tychto
nebezpecenstiev vplyvaju. Jedna sa o preventivny pristup, kedy su neZiaduce stavy aktivne
vyhladdvané, analyzované a posudzované vzhladom na nasledky. Zahffia v sebe definovanie
platnosti rizika, identifikovanie nebezpecenstva a odhad rizika. V sucasnosti sa do popredia
dostavaju aj v minulosti ,,nestandardné” rizikové faktory, ktorymi su klimatickd zmena a
spravanie sa zakaznikov. Potreba poznania chovania sa vodohospodarskej infrastruktury z
pohladu klimatickych zmien a zmien v spravani sa zdkaznikov ma zakladné opodstatnenie -
zabezpecit efektivnost a spolahlivost sluZieb zdsobovania pitnou vodou. Modelovanie réznych
scendrov vyvoja vplyvu tychto faktorov ukazuje potrebu doékladnej udriby jednotlivych
systémov a ich postupného prisp6sobovania sa meniacim sa podmienkam tak, aby zostala
zachovand ich plna prevadzkova funkénost.

Abstract: Risk analysis generally represents the systematic use of available information in
order to identify potential hazards and quantify the risks that arise from these hazards. It is a
preventive approach, where undesirable conditions are actively sought, analyzed and
assessed with regard to potential consequences. It includes defining the validity of the risk
and the hazard and estimating the risk. The risk factors, such as climate change and customer
behavior, considered as "non-standard" in the past are currently becoming important. The
need to learn the behavior of water management infrastructure as from the perspective of
climate change and customer behavior is fundamentally justified to ensure efficiency and
reliability of drinking water supply services. Modeling various scenarios for impact
development of such factors shows the need for thorough maintenance of individual systems
and their gradual adaptation to changing conditions so that their full operational functionality
could be maintained.

Klucové slova: klimatickd zmena, analyza rizik, bezpecnost zdsobovania vodou, prediktivne
modelovanie

Keywords: climate change, risk analysis, water supply security, predictive modelling
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Priprava vodovodu mésta Uhersky Brod na klimatickou zménu

Ing. Toma3Suchacek, Ph.D.Y; Ing. RadimKunovsky?;Ing. EvaKadlecova?

AquaSmart Solutions, s.r.0., Ceskoslovenské armdady 1137, 766 01 Valasské Klobouky, Ceskd
republika, tomas.suchacek@aquasmart.cz
2S|ovacké vodarny a kanalizace, a. s., Za Ol$avkou 290, Sady, 686 01 Uherské Hradisté, Ceska
republika

Abstrakt: VSeobecne prijimanym klimatickym scendrom je ndrast teplét a suvislych
dlhotrvajucich vysokych teplot. V. mnohych oblastiach mestského urbanizmu (napriklad zeleri)
je snaha o adaptaciu na zmenu klimy zrejma. Vodovodné siete maju pre ludské sidla zasadny
vyznam a nemali by tak stat v tychto adaptacnych snahach bokom. Do budicna bude
narocnejSie udrzat kvalitu dopravovanej vody pri vysSich teplotach podlozia. Zakladnym
principom zmeny koncepcie je predovsetkym maximalne skratenie cesty vody od zdroja k
spotrebitelovi a minimalizdcia objemu vody vo vodovodnej sieti. Vysledkom aplikacie tychto
principov je vodovodna siet, pri ktorej je vyrazne znizeny vek doddvanej vody spotrebitelom,
¢o vyrazne skracuje €as pre vacsi rozvoj mikroorganizmov pri vyssich teplotach. Konkrétne
postupy a vystupy su v €¢lanku demonstrované na pripadovej studii spracovanej v ramci
generelu vodovodu Uhersky Brod v spolupraci so spolo¢nostou Slovacké vodarny a kanalizace,
a.s., kde bola dosiahnutd vyrazna redukcia veku doddavanej vody.

Abstract: The generally accepted climate scenario is an increase of temperatures and
continuous, prolonged high temperatures. In many areas of urban planning (for example,
greenery), the effort to adapt to climate change is obvious. Water supply networks are of
fundamental importance for human settlements and should not stand aside in these
adaptation efforts. In the future, it will be more difficult to maintain the quality of transported
water at higher soil temperatures. The basic principle of the change in concept is primarily the
maximum shortening of the water path from the source to the consumer and the minimization
of the volume of water in the water supply network. The result of applying these principles is
a water supply network in which the age of the water supplied to consumers is significantly
reduced, which significantly shortens the time for greater development of microorganisms at
higher temperatures. Specific procedures and outputs are demonstrated in the article on a
case study prepared within the framework of the master plan for water supply system of city
Uhersky Brod in cooperation with the company Slovacké vodarny a kanalizace, a.s., where a
significant reduction in the age of the supplied water was achieved.

Klucové slova: kvalita vody, vek vody, teplota vody, generel vodovodu

Keywords: water quality, water age, water temperature, water supply master plan
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Moderné technoldgie a umela inteligencia vo vodnom

hospodarstve.
Vyuzivanie umelej inteligencie bezpecne a efektivne

Mgr. Marek Zeman, PhD., CRISC
Fakulta informatiky a informacnych technoldgii STU v Bratislave

Abstrakt

Umela inteligencia (Al) sa stala jednou z najvyznamnejsich technoldgii ovplyviiujucich sposob
prace organizacii vo vSetkych odvetviach vratane vodného hospodarstva. Prispevok
predstavuje pohlad na mozZnosti vyuzitia Al pri kazdodennej praci zamestnancov, podpore
rozhodovania, automatizdcii administrativnych cinnosti, spracovani Udajov, tvorbe
dokumentidcie a zvySovani efektivity pracovnych procesov. Osobitnd pozornost je venovana
vyuzivaniu Al z pohladu IT oddeleni, zameriavame sa na Al pri vyvoji softvéru, sprave
informacénych systémov, analyze dadt, monitorovani infrastruktuiry a posiliovani kybernetickej
bezpecnosti. Prispevok zdroven upozornuje, Ze umeld inteligencia predstavuje nielen
vyznamny pracovny nastroj, ale aj potencidlny prostriedok zneuzitia. Cieflom je ponuknut
odporucania z praxe pre bezpecné zavadzanie Al do organizacii vodného hospoddarstva,
predstavit zasady zodpovedného pouZivania a ukazat, ako mozno efektivne vyuzit jej potencial
pri zachovani primeranej Urovne bezpecnosti, ochrany Udajov a doveryhodnosti vysledkov.

Klfacové slova: umeld inteligencia, vodné hospodarstvo, digitalizacia, kyberneticka
bezpecnost, podpora rozhodovania, ochrana Gdajov.
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Al vo vodnom hospodarstve — vizia Ci realita?

Ing. Ivan Mrnco, PhD. MBA

Try More, s.r.o., i. mrnco@trymore.sk, +421 915 707 686

Abstrakt: Konferencia a vystava Water Tech China 2026 v Sanghaji poskytla priamy pohlad na
to, ako cinske vodarenské podniky implementuji umelld inteligenciu do kaZdodennych
prevadzkovych procesov. Prispevok predstavuje redlne pripady nasadenia Al v sektore vody,
so zameranim na uzavreté systémy — velké jazykové modely (LLM) trénované na vlastnych
prevadzkovych datach podniku a prevadzkované na vlastnej infrastrukture, bez zavislosti od
verejnych cloudovych sluzieb. Cinsky pristup sa vyznaduje systémovou integraciou: od
automatizovaného modelovania vodovodnych sieti cez riadenie Cistiarni odpadovych véd az
po digitdlne dvojcatd celych podnikov. Kym na Slovensku sme vo vacésine pripadov stale vo
faze budovania zakladnej datovej infrastruktiry a matematickych modelov, v Cine je Al
nadstavbou nad komplexne integrovanym podnikovym ekosystémom.

Abstract: The Water Tech China 2026 conference and exhibition in Shanghai offered a direct
insight into how Chinese water utilities are embedding artificial intelligence into their day-to-
day operational processes. This paper presents real-world Al deployment cases in the water
sector, focusing on closed systems — large language models (LLMs) trained on proprietary
operational data and running on the utility's own infrastructure, independent of public cloud
services. The Chinese approach is characterised by systematic integration: from automated
water network modelling and wastewater treatment plant control to digital twins of entire
enterprises. While in Slovakia we are in most cases still building the basic data infrastructure
and mathematical models, in China Al already operates as a layer above a fully integrated
corporate ecosystem.

Klucové slova: umelad inteligencia, vodarenstvo, agentické systémy, velké jazykové modely,
digitalne dvojca, automatizacia prevadzky

Keywords: artificial intelligence, water utilities, agentic systems, large language models, digital
twin, operational automation
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Vyuziti nastroji umélé inteligence ve vzdélavani a sdileni znalosti ve
vodarenské spole¢nosti

Ing. Jan Ru &k a, Ph.D.Y, Ing. Pavel Ve jnar?, doc. Ing. Tomd$Ku &era, Ph.D.?

1) ysoké uéeni technické v Brné, Fakulta stavebni, Ustav vodniho hospodafstvi obci,
Zizkova 17, 602 00 Brno, jan.rucka@vut.cz, +420 604 794 350
2) WaterRisk, s.r.o., Metelkova 1851/40, 664 34 Kufim, pavel.vejnar@waterrisk.cz
3) Vodohospodatska spoleénost Olomouc, a.s., Tovarni 1059/41, Olomouc,
tomas.kucera@vhs-ol.cz

Abstrakt: Vodohospodarska spolec¢nost Olomouc, a.s. implementovala do svych internich
procesl novou softwarovou platformu Aquadu, kterd vyuziva ndstroje umélé inteligence pro
podporu vzdélavani zaméstnanc( a efektivni spravu odbornych znalosti v oblasti vodarenstvi.
Systém reaguje na klesajici efektivitu tradi¢ni prezenéni vyuky a je zaméfen na pribéiné
a interaktivni Skoleni pracovnik(l v problematice provoznich cinnosti, internich smérnic,
technologickych postupl a souvisejici legislativy v sektoru zdsobovani pitnou vodou. Prispévek
popisuje zakladni architekturu a funkcionality platformy, véetné vyuziti jazykovych modell pro
vyhleddavani informaci vyhradné v internich databazich, asistované vzdélavani prostfednictvim
zvukovych nahravek a kviz( a podporu orientace zaméstnanci v dokumentech spolecnosti
pfimo v terénu. Souddsti textu je také zhodnoceni praktickych zkuSenosti z nasazeni do
béZného provozu a shrnuti provoznich a bezpecnostnich prinosl, které tento ndastroj
vodarenskym spole¢nostem obecné nabizi.

Abstract: Vodohospodaiska spole¢nost Olomouc, a.s. has implemented the new software
platform Aquadu into its internal processes, which utilizes artificial intelligence tools to
support employee training and the efficient management of professional knowledge in the
water industry. The system responds to the declining effectiveness of traditional in-person
training and focuses on the continuous and interactive training of employees regarding
operational activities, internal directives, technological procedures, and related legislation in
the drinking water supply sector. The paper describes the basic architecture and functionalities
of the platform, including the use of language models for searching information exclusively
within internal databases, assisted learning through audio recordings and quizzes, and support
for employee orientation in documentation directly in the field. The text also includes an
evaluation of practical experiences from its deployment in regular operations and a summary
of the operational and safety benefits that this tool generally offers to water management
companies.

Klicova slova: sprava znalosti; uméla inteligence; vnitfni smérnice; vodarenstvi; vzdélavani
zaméstnancu; zasobovani pitnou vodou; zvukové lekce

Keywords: artificial intelligence; audio lessons; drinking water supply; employee training;
internal directives; knowledge management; water industry
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Prvé nasadenie technolégie Astacus® na Slovensku — riadeny preplach
vodovodu obci Cifer a Jablonec

Ing. Tomas Sucha&ek, Ph.D."; Ing. Eleondra Forgéva?); Bc. Martin Sklendr?; Ing. Jan Rucka,
Ph.D.3)

AquaSmart Solutions, s.r.0., Ceskoslovenské armady 1137, 766 01 Valasské Klobouky, Ceska
republika, tomas.suchacek@aquasmart.cz
2 Trnavska vodarenska spoloénost, a.s., Priemyselna 10, 921 79 Piestany
3) Vysoké uceni technické v Brné, Antoninskd 548/1, 602 00 Brno, Ceska republika

Abstrakt: Clanok predstavuje skisenosti z prvého nasadenia technoldgie Astacus® vo verejnom
vodovode na Slovensku. Pilotny riadeny preplach bol realizovany v spolupraci s Trnavskou
vodarenskou spoloénostou, a.s. na vodovodnej sieti obci Cifer a Jablonec s celkovou dizkou cca
30 km. Vdaka kvalitnej priprave a uzkej spolupraci vietkych zucastnenych prebehla realizacia
velmi efektivne a bez obmedzenia doddavky pitnej vody odberatefom. V ¢lanku su prezentované
prevadzkové a vykonnostné parametre preplachu, vratane spotreby vody, rychlosti postupu
prac, hydraulickych podmienok a stuprfia dosiahnutia poZadovanej hydraulickej Ucinnosti
Cistenia potrubia. Vyznamnym prinosom preplachu bolo aj vykonanie podrobnej mernej
kampane na sieti a ziskanie hydraulickych dat. Technoldgia Astacus® totiz pocas Cistenia
potrubia kontinudlne zaznamendva tlak, prietok a teplotu prudiacej vody, ktoré su nasledne
serverom automaticky vyhodnotené a spracované do mapovych a analytickych vystupov. Tieto
reporty poskytuju prevadzkovatelovi siete cenné informdcie o hydraulickych parametroch
konkrétneho vodovodu a podporuju efektivnejSie planovanie prevadzky a udrzby siete.

Abstract: The article presents the experiences from the first utilization of the Astacus®
technology in a public water supply system in Slovakia. The pilot utilization of controlled
flushing was carried out in cooperation with Trnavska vodarenska spolo¢nost, a.s. on the water
network of the municipalities of Cifer and Jablonec with a total length of approximately 30 km.
Thanks to good preparation and cooperation of all participants, the utilization was very
efficient and without restrictions on the supply of water to customers. The paper presents the
operational and performance parameters of the flushing, including water consumption, speed
of work progress, hydraulic conditions and the ratio of achievement of the required hydraulic
efficiency of pipe cleaning. The implementation of a detailed measurement campaign on the
network and the acquisition of hydraulic data was also the significant benefit of the flushing.
During pipe cleaning the Astacus® technology continuously records the pressure, flow rate and
temperature of the flowing water, which are then automatically evaluated by the server and
processed into map and analytical outputs. These reports provide the network operator with
valuable information about the hydraulic parameters of a specific water supply system and
support more effective planning of network operation and maintenance.

'Uéové 3 Sgi , i ! ities, vodov 3 siet
Klicové slova: technoldgia Astacus®, kvalita vody, smart cities, vodovodna siet

Keywords: Astacus® technology, water quality, smart cities, water distribution network
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Od dat k rozhodnutiam: Digitalne dvojca vo vodarenstve

Ing. lvan Mrnc¢o, PhD., MBA
Try More, s. r. 0., i.mrnco@trymore.sk, +421 915 707 686

Abstrakt: Prispevok sa venuje praktickému vyuZitiu digitalneho dvojcata vodovodne;j siete ako
nastroja podpory rozhodovania vo voddarenstve. Digitdlne dvoja zaloZené na prepojeni
hydraulického modelu, prevadzkovych dat zo systémov SCADA a merani, geografického
informacného systému a evidencie majetku umoznuje vytvorit spoloc¢ny obraz o spravani
siete. Doraz sa kladie na optimalizaciu prevadzky, identifikdciu kritickych miest, riadenie strat
vody, energeticku efektivnost a podporu rozhodovania o obnove a rozvoji infrastruktury.
Clanok hodnoti stav na Slovensku, svetové trendy a kroky potrebné pre $irsie vyuzitie analytiky
a Al

Abstract: The paper addresses the practical use of a water distribution network digital twin as
a decision-support tool for water utilities. A digital twin integrates a hydraulic model,
operational data from SCADA and field measurements, geographic information systems and
asset records into a shared representation of network behaviour. The focus is on operational
optimisation, identification of critical locations, water-loss management, energy efficiency
and investment decisions concerning rehabilitation and development of infrastructure. It
summarises the situation in Slovakia, international trends and preparation for wider use of
analytics and Al.

Klicové slova: digitalne dvoj¢a, vodovodna siet, hydraulicky model, GIS, SCADA, umela
inteligencia, obnova infrastruktury

Keywords: digital twin, water distribution network, hydraulic model, GIS, SCADA, artificial
intelligence, infrastructure renewal
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Vodarne mesta Ziirich

ZuzanaSeb 6 ki, FlavioRyffel?

lWasserversorgung Stadt Zirich, Oddelenie kontroly a monitorovania kvality
vody, +41 444 152 468
2Wasserversorgung Stadt Zurich, Oddelenie veducich elektrotechnickych
projektov, +41 444 152 266

1 ULOHA A ZASOBOVANA OBLAST

Vodarne mesta Zlrich maju za Ulohu nepretrZite zasobovat mesto a pocetné obce pitnou a
poziarnou vodou. Pritom dostatocné mnoiZstvo, velmi dobrd kvalita, dostatoény tlak a ¢o
najhospodarnejsie zasobovanie stredobodom nasho zaujmu.

e Voddarne Zirich maju priblizne 300 zamestnancov v 30-tych pracovnych odboroch.

e Z4dsobovana oblast ma rozlohu priblizne 660 km?.

e Zasobovanych je viac ako jeden milidn fudi.

e Mesto Ziirich ma priblizne 445 000 obyvatelov; do zdsobovanej oblasti patri dalSich 67 obci
s priblizne 571 000 obyvatelmi.

* Prezentdcia popisuje rozne zdroje vody a technicku infrastruktiru, ktord toto zasobovanie
umoznuje.

Wiesen-
dangen

Eisau

Winterthur

Hinenberg

Obr. 1. Oblast poskytovania sluZieb
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2 POVOD ZURISSKEJ VODY A VODARENSKE ZARIADENIA

Podiely zdrojov zurisskej vody:
e 70 % jazerna voda

e 15 % pramenita voda

e 15 % podzemnd voda

Upravne vody a velké vodojemy st navzdjom prepojené okruznym potrubim. V prevadzke su
Upravia jazernej vody Lengg, Upravna jazernej vody Moos, zariadenie pramenitej vody
Sihlbrugg a Upravia podzemnej vody Hardhof.

Quellwasserwerk
Sihlbrugg

Seewasserwerk Lenag
Seewasserwerk Moos

Grundwasserwerk
Hardhof

Obr. 2. Odber vody

Obr. 3. Hlavne sidlo s dieliami Hardhof
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3 JAZERNA VODA

3.1 Upravna vody Lengg — priklad apravy vody
e Roky vystavby: 1960 a 1971 — 1975.
e Kapacita: 250 000 m3 denne.

Do upravne Lengg sa voda z Ziirisského jazera privadza cez Cerpaciu stanicu surovej vody a
podzemné potrubie.

Aufbereitungsanlage
Rohwasser- 9 9

Pumpwerk

Wasserfassung

Rohwasserleitung Druckleitung im
620 m Stollen 640 m

Obr. 4. Odber vody z jazera az po jej Upravu

Voda sa upravuje okrem iného pred- a medziozonizaciou, dvojvrstvovou rychlou filtraciou,
filtrom s aktivnym uhlim a pomalym pieskovym filtrom. Nasleduje ¢erpanie filtratu, Uprava
pH a akumuldcia vo vodojemoch.

Obr. 5. Zariadenie na Upravu vody z jazera Lengg

Tvrdost pitnej vody sa uvadza vo franctzskych stuprioch tvrdosti a dosahuje 14-19 °fH. Preto
je mozné zvolit nizke davkovanie pracieho prostriedku.
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4 PRAMENITA VODA

4.1 Oblast prameriov

Pramene sa vyuZzivaju priblizne 150 rokov.

Kapacita zasobovania pramenitou vodou: 20 000 m3 denne.

V Zirichu sa nachddza 160 prameriov, dalSich 120 prameriov je v udoliach riek Sihl a Lorze.

Siet pramenitej vody ma priblizne 150 km. Existuje 320 studni s pramenitou vodou a 85
nudzovych studni s pramenitou vodou.

Schwumandengen ZAMeh, o Optiabof

Fiflor Hebalp

Zomuain

Lo

Pumpwerk Kohibogen

Obr. 6. Oblasti vyskytu pramerniov: 160 prameriov v Zirichu @ 120 prameriov v udoli Sihl a Lorze

Zachytavanie pramenitej vody.

85 Notwasserbrunnen zahlen zu den
400 Quellwasserbrunnen, die an der
150 km langen Quellwasserleitung
angeschlossen sind.

Obr. 7. Zachyt pramena s nudzovou studriou
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5 ZAVOD NA PODZEMNU VODU HARDHOF

Zavod na podzemnu vodu Hardhof je ddleZitou sucastou zlirichského zdsobovania vodou.

Zariadenie bolo vybudované v rokoch 1934 a 1973 a ma kapacitu 100 000 m? denne.

* Rieka Limmat zohrdva dolezitu ulohu pri prirodzenej obnove podzemnej vody.

* Rietna voda presakuje cez hrubozrnny piesok a vytvéra, resp. doplia podzemnu vodu.

e Sucastou zariadenia su tri vsakovacie nadrie, vsakovacie studne, Styri horizontélne
filtracné studne a stupriovita cerpacia stanica.

* Geologické vrstvy ovplyviuju pohyb a ochranu podzemnej vody; prezentdcia uvadza
okrem iného malo priepustnd molasu a ilovitd povrchovu vrstvu.

* Podzemnd voda sa pomocou vertikdlnych filtraénych studni dodatocne vsakuje do
vsakovacich nadrzi a vsakovacich studni.

* Horizontalne filtracné studne Cerpaju podzemnu vodu cez stupnovitu Cerpaciu stanicu do
zasobovacieho systému.

Obr. 8. Oblast podzemnych vod Hardhof
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6 ROZVODOVE POTRUBIE A SPOTREBA VODY

6.1 Rozvodova siet

e 1100 km rozvodovych potrubi

e 450 km domovych pripojok potrubia

e 8000 hydrantov

Priemerny vek potrubnej siete: 45 rokov

Rocne sa obnovuju priblizne 2 % distribucnej siete, ¢o predstavuje cca 30 km.

Obr. 9. Zameriavanie vodovodného potrubia Obr. 10. $t6lfa jaskyne Lyren

6.2 Spotreba domacnosti

Priemerna spotreba domacnosti je 160 litrov na osobu a der.
* Toaleta:31%

e Kupel/sprcha: 20 %

* Pranie: 17 %

* Varenie/pitie: 15 %

* (Osobna hygiena/umyvanie rak: 13 %

e Umyvacka riadu: 2 %

* Ostatné: 2%

6.3 Cena

Priemerna cena pitnej vody: CHF 1,75 za m3,

To zodpoveda CHF 0,0017 za liter.

Pre porovnanie je CHF 0,50 za liter mineralnej vody.
Rocny objem predaja: priblizne CHF 100 miliénov.
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7  KONTROLA KVALITY

Kvalita pitnej vody sa nepretrzite (online) kontroluje v réznych laboratérnych oblastiach.

Overuju sa fyzikdlno-chemické, biologické aj chemické —.. ,,n,.a.

vlastnosti.

e Nepretrzité  (online) meranie fyzikdlno-
chemickych parametrov, ako su pH, zdkal,
vodivost, kyslik a priepustnost UV ziarenia.

e Mikrobiologické laboratérium: kontrola
choroboplodnych zarodkov a baktérii.

e Limnologické laboratérium: skdmanie rias a
zooplankténu.

e Chemické laboratorium: skimanie anorganickych
latok, i6nov a kovov.

e Analyza organickych stopovych latok: detekcia
organickych [atok v nanogramovej oblasti.

e Biosenzory s citlivymi organizmami (dafnie) sa
pouZzivaju na kontrolu toxickych I[atok.

Obr. 16: Toximeter s dafniami

=> Pitna voda je najlepsie kontrolovanou potravinou vo Svajéiarsku.
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8 ENVIRONMENTALNE ASPEKTY A NAJDOLEZITEJSIE POZNATKY

8.1 Pitna voda je ekologicky Setrna potravina

Pri porovnani pitnej vody s r6znymi napojmi je zrejmé, Ze environmentalna zataz mnohych
inych napojov je vyrazne vysSia. Najma chladenie, plnenie do fliaS a preprava napriklad
mineralnej vody zvysuju environmentalnu zataZ v porovnani s vodou z vodovodu.

8.2 NajdolezitejSie body v skratke

e Zirisska vodarenskd spoloc¢nost zasobuje viac ako jeden milién fudi pitnou a poZiarnou
vodou.

e Povod vody tvori 70 % jazernd voda, 15 % pramenitd voda a 15 % podzemna voda.

e Viaceré vodarenské zavody a vodojemy su prepojené spolo¢nou potrubnou sietou.

e Zavod Hardhof vyuziva prirodzenu tvorbu podzemnej vody v oblasti rieky Limmat.

e Rozsiahla siet potrubi, domovych pripojok a hydrantov zabezpecuje zdsobovanie.

e Kvalita vody sa priebezne kontroluje technicky, mikrobiologicky a chemicky.

e Voda z vodovodu je velmi lacna a predstavuje mimoriadne ekologicky Setrnu potravinu.
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Kvalita pitnej vody na Slovensku v roku 2024

Ing. MonikaKaracsonyov3,PhD, Ing. MargitaSlovinska3,
Ing. MariiaSadkova,lIng.ErikaAdamjdkova

Vyskumny Ustav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava,
monika.karacsonyova@vuvh.sk, margita.slovinska@vuvh.sk, mariia.sadkova@vuvh.sk,
erika.adamjakova@vuvh.sk

Abstrakt: V prispevku su zhrnuté vysledky z hodnotenia kvality pitnej vody za rok 2024 na
zaklade udajov ziskanych od vodarenskych spolocnosti prevadzkujucich verejné vodovody
v rdmci zabezpecovania plnenia vyhlasky MZP SR ¢. 605/2005 Z. z. o podrobnostiach
poskytovania udajov z majetkovej evidencie a prevadzkovej evidencie o objektoch
a zariadeniach verejného vodovodu a verejnej kanalizacie. Hodnotenie poddva obraz o kvalite
doddvanej vody na Uzemi Slovenska.

Abstract: The paper summarizes the results of the drinking water quality assessment for 2024
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 the water supplied in Slovakia.

Klucové slova: pitnd voda, kvalita pitnej vody, dezinfekcia.

Keywords: drinking water, drinking water quality, disinfection.
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