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Zbornik prednagok z konferencie NOVE TRENDY V UPRAVE VODY A V SYSTEMOCH ZASOBOVANIA PITNOU VODOU

Pitna voda z pohladu rezortu MZP SR

Ing. LenkaLetavajova,PhD.
Ministerstvo Zivotného prostredia Slovenskej republiky, L. Stdra 35/1, 812 35 Bratislava
lenka.letavajova@enviro.gov.sk; 02/59563230

Abstrakt: Ciefom prispevku je zamerat pozornost na vybrané povinnosti zakona ¢. 442/2002
Z. z. overejnych vodovodoch averejnych kanalizdcidch a o zmene a doplneni zakona ¢.
276/2001 Z. z. o regulacii v sietovych odvetviach v zneni neskorsich predpisov. Jedna sa o § 15
Povinnosti vlastnika verejného vodovodu, v ktorom v sulade s transpoziciou smernice o kvalite
vody urcenej na [udsku spotrebu do narodnych predpisov pribudli nové poziadavky. Dalej
bude prispevok venovany § 36 odsek 3 pismeno b) ac), kde na zaklade tychto ustanoveni
ministerstvo vypracuva a aktualizuje strategicky dokument plan rozvoja verejnych vodovodov
a verejnych kanalizdcii pre uzemie Slovenskej republiky, ktory tvori zakladnd podmienku na
¢erpanie prostriedkov z fondov EU z Programu Slovensko 2021 — 2027 v ramci ciela 2.5
Podpora pristupu k vode a udrzatelného vodného hospodarstva.

Abstract: The aim of this contribution is to draw attention to selected obligations under Act
No. 442/2002 Coll. on Public Water Supply and Sewerage Systems and on the Amendment of
Act No. 276/2001 Coll. on Regulation in Network Industries, as amended. This specifically
concerns § 15, which outlines the obligations of the owner of a public water supply system,
where new requirements have been added in line with the transposition of the directive on
the quality of water intended for human consumption into national regulations. Furthermore,
the contribution will focus on § 36, paragraph 3, letters b) and c), under which the ministry
prepares and updates the strategic document—the development plan for public water supply
and sewerage systems for the territory of the Slovak Republic. This plan forms the basic
condition for drawing funds from the EU from the Slovakia Program 2021-2027 within the
framework of Objective 2.5 Support for Access to Water and Sustainable Water Management.

Klucové slovd: Verejny vodovod, straty vody, manazment rizik, plan rozvoja verejnych
vodovodov

Keywords: public water system, water loss, plan for public water supply systems
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Vybrané ukazovatele kvality pitnej vody na Slovensku
v rokoch 2020 - 2022

Ing. Darko Babjak

Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava,
darko.babjak@uvzsr.sk; +421 249 284 383

Abstrakt: Hodnotenie kvality pitnej vody za obdobie 2020 — 2022 bolo zhrnuté v Sprdve
Slovenskej republiky o kvalite vody urenej na ludsku spotrebu v rokoch 2020 — 2022, ktora
obsahuje informdcie o kvalite pitnej vody vo velkych zasobovanych oblastiach a bola
vypracovana na zaklade poZiadavky ¢lanku 13 smernice Rady 98/83/ES z 3. novembra 1998
o kvalite vody ur¢enej na ludsku spotrebu.

Spravu vypracoval Urad verejného zdravotnictva Slovenskej republiky v spolupraci
s Vyskumnym uUstavom vodného hospodarstva a to z podkladov poskytnutych regionalnymi
uradmi verejného zdravotnictva a z podkladov prevadzkovatelov verejnych vodovodov. Do
celkového hodnotenia bolo za kazdy rok zahrnutych viac ako 12 000 vysledkov analyz vzoriek
pitnej vody.

Abstract: The assessment of the quality of drinking water for the period 2020-2022 was
included in the Report of the Slovak Republic on the quality of water intended for human
consumption in the years 2020-2022, which contains information on the quality of drinking
water in large supplied areas and was prepared based on the requirements of Article 13 of
Directive 98/83/EC.

The Report was prepared by Public Health Authority of the Slovak Republic in cooperation
with the Water Research Institute, based on data provided by Regional Public Health Offices
and data from water suppliers. More than 12,000 results of analyzes of drinking water samples
were included for each year in the overall evaluation.

Klucové slova: kvalita pitnej vody, ukazovatel, limitnd hodnota, prekrocenie

Keywords: drinking water quality, parameter, parametric value, exceedances
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Praha a Drazd'any — Podobnosti a rozdily v koncepci zasobovani pitnou vodou

Ing. JindfichSestéak

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

Abstrakt: Obé mésta — Praha a Drazdany — k sobé maji blizko nejen zemépisné. Spojuje
(a nékdy i rozdéluje) je zejména vzddlend i relativné nedavna historie. Také v koncepci
zasobovani pitnou vodou je moZno najit prekvapivé podobnosti — vyuZiti povrchové i
podzemni vody, vzdaleny zdroj, bfehova a uméld infiltrace — a samoziejmé i rozdily. Pfispévek
vychazejici predevsim z volné dostupnych zdroju predstavi zakladni koncepci zasobovani
Prahy a Drazdan pitnou vodou, poda zakladni informaci o zdrojich surové vody a jeji Upravé a
pokusi se upozornit na nékteré koncepcni souvislosti v zdsobovani obou mést v soucasnosti i
s vyhledem do budoucnosti.

Abstract: Both cities — Prague and Dresden — are close to each other not only geographically.
They are connected (and sometimes divided) by both distant and relatively recent history.
Surprising similarities may be found in the concept of drinking water supply — the use of
surface and underground water, a distant source, bank and artificial infiltration —and of course
also differences. The contribution, based primarily on freely available sources, presents the
basic concept of drinking water supply to Prague and Dresden, provides basic information
about sources of raw water and its treatment, and tries to draw attention to some conceptual
connections in the supply of both cities at present and with a view to the future.

Klucové slova: Praha, Drazdany, koncepce, zdsobovani pitnou vodou

Keywords: Prague, Dresden, concept, drinking water supply
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Stanovenie ploch povodi pre miesta odberu vody na ludsku spotrebu a
analyza vplyvov ludskej ¢innosti na vodarenské toky a nadrze

RNDr. JarmilaMakovinsk3, CSc., Ing. VladimiraVelegova

Vyskumny Ustav vodného hospodarstva, Nabr.ar.gen.L.Svobodu 5, 81249 Bratislava,
e-mail: jarmila.makovinska@vuvh.sk, tel: 004212 59343452

Abstrakt:

V stlade so smernicou ¢. 2020/2184 o kvalite vody na ludsku spotrebu sa zavadza pristup
zaloZeny na riziku v oblasti bezpecénosti vody. V suvislosti s uvedenym je potrebné vymedzit
plochy povodi nad miestami odberu povrchovej vody na ludskd spotrebu, urobit
charakterizaciu plochy povodia, uskutocnit rizikovd analyzu a urcit mieru rizika a kritické
miesta. Na Slovensku je vymedzenych 63 vodarenskych tokov a 8 vodarenskych nadrzi, ktoré
sa v poslednych 3-4 rokoch aktivne vyuzivaju. Clanok popisuje spdsob vymedzenia pléch
povodia, identifikuje dostupné Udaje a navrhuje predbezne pristup k rieSeniu poziadaviek.

Abstract:

In accordance with the Directive No. 2020/2184 on the quality of the water for human
consumption, a risk-based approach to water safety have to be implemented. In connection
with the above, it is necessary to define the areas of watersheds above the points of
abstraction of surface water for human consumption, to characterize the area of the
watershed, to carry out a risk analysis and to determine the degree of risk and critical points.
There are 63 water supply streams and 8 water supply reservoirs actively used in the last 3-4
years in Slovakia. The article describes the method of defining the catchment area, identifies
the available data and proposes a preliminary approach to solving the requirements.

Kldcové slova:
Voda pre ludsku spotrebu, vymedzenie a charakterizacia plochy povodi nad miestami odberu
na fudsku spotrebu, rizikova analyza

Keywords:
Water for human consumption, definition and characterization of the catchment area above

the abstraction points for human consumption, risk analysis
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Metodika vymedzenia ploch povodi pre miesta odberu podzemnej vody
urcenej na ludsku spotrebu

RNDr. AnnaPatschova3, PhD., Mgr. KatarinaTarabova, PhD.

Vyskumny Ustav vodného hospodarstva, Nab. arm. gen. L. Svobodu 5, 812 49 Bratislava
email: anna.patschova@vuvh.sk; katarina.tarabova@vuvh.sk

Novela smernice o pitnej vode Smernica Eurépskeho parlamentu a Rady (EU) 2020/2184
o kvalite vody urcenej na ludsku spotrebu (dalej len ,smernica o pitnej vode”) zavazuje
Clenské Staty povinne zavadza uUplny pristup k bezpecnosti vody zaloZzeny na manazmente
rizika v SirSom rozsahu ako doteraz, nakolko sa vztahuje na cely dodavatelsky retazec od
plochy povodia, cez odber, Upravu, akumulaciu a distribuciu pitnej vody. Na zaklade toho
manazment rizika zahfna tieto tri prvky:

v' Manaiment rizik v suvislosti s plochami povodia pre miesta odberu vody
uréenej na ludsku spotrebu.

v' Manazment rizik systému zdsobovania.

v' ManaZment rizik domovych rozvodovych systémov.

Délezitou sucastou manazmentu rizik je preto posudenie a riadenie rizika v suvislosti
s plochami povodia pre miesta odberu vody uréenej na ludsku spotrebu. Posudenie rizika
a riadenie rizika v suvislosti s plochami povodia pre miesta odberu vody urcenej na ludsku
spotrebu je v smernici ustanovené ¢lankom 8. Podrobnosti o vykondvani manazmentu rizik
podla €ldnku 8 smernice o pitnej vode st v SR transponované do vyhlasky MZP SR €. 326/2023
Z. z. o podrobnostiach manazmentu rizik v suvislosti s plochami povodia pre miesta odberu
vody uréenej na fudsku spotrebu.

Definicia pojmu ,plochy povodia pre miesta odberu vody urcenej na ludsku spotrebu” sa
v smernici o pitnej vode nenachadza. Je ponechané na ¢lenské staty, aby si definovali plochu
povodia pre miesta odberu vody uréenej na ludsku spotrebu tak, Ze zohladnia miestne
Specifika a prispOsobia ju vzhladom k spolahlivému posudeniu a riadeniu rizik. V SR definuje
plochu povodia Vodny zédkon (zdkon ¢. 364/2004 Z. z. v § 2 Casti aw) osobitne pre podzemnu
vodu a pre povrchovu vodu. Plochou povodia pre miesta odberu vody uréenej na ludsku
spotrebu pre povrchovu vodu je Uzemie nad miestom odberu vymedzené hydrologickymi
charakteristikami. Pre podzemnu vodu je plochou povodia pre miesta odberu vody uréenej na
[udsku spotrebu vymedzend c¢ast vodného uUtvaru prislichajica miestu tvorby a akumulacie
zdrojov podzemnej vody. ,Plocha povodia“, v angl. ,catchment area” pre podzemnu vodu
nevyjadruje dvojrozmernu plochu, ale sa jedna o trojrozmernu Struktaru.
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Ako vypracovat manaiment rizik dobre

Mgr. JifiPaul, MBA

Vodovody a kanalizace Beroun, a.s., Mostnikovskda 255/3, 266 01 Beroun, Ceska republika,
jiri.paul@vakberoun.cz
Asociace pro vodu CR z.s., Tratova 574/1, 619 00 Brno, Ceska republika

Abstrakt: Cesko sbira zkudenosti s posouzenim a Fizenim rizik (slovensky manaZment rizik)
od roku 2017, kdy byla tato povinnost zakotvena v novele zdkona o ochrané verejného
zdravi. Odbornym garantem celého procesu je Statni zdravotni Ustav (SzZU), ktery od
pocatku spolupracoval na pripravé vyhlasky a nasledné i metodického pokynu s Asociaci
pro vodu CR (CzWA) a Sdruzenim oboru vodovod( a kanalizaci (SOVAK CR). V sou¢asnosti
je v CR schvéleno vice ne? 2500 provoznich fadd s posouzenim rizik. Diky tomu jiz nyni
muzZeme pojmenovat néktera uskali, kterd brani spravnému provedeni rizikové analyzy.

Abstract: Czechia implemented changes in the Commission Directive on the quality of
water intended for human consumption (EC 2015/1787) by the revision of the Public
Health Act and since 2017 has been collecting experiences with water safety plans in
drinking water supply. The obligatory duty to perform a risk assessment of each water
distribution system was given to operators in the time of 6 years since the law was issued
and later it was prolonged to 8 years. The output of the risk assessment should be
implemented into operating regulations of the water system which are to be approved by
a local public health authority. Recently, more than 2500 water safety plans has been
approved. It allows to point out challenges and mistakes that can occur during the
process.

Klicové slovd: pitnd voda; manazment rizik, dodavka vody; posouzeni rizik; rizikova
analyza; kvalita vody

Keywords: drinking water; water supply; water safety plans; risk analysis; water quality
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Vyuzivanie prediktivheho modelovania pre analyzovanie rizik na
vodovodnych systémoch BVS, a.s.

Ing. TomdsGibala, PhD,, Ing. JurajHaluska

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

Abstrakt: Zabezpecenie kontinualnej dodavky kvalitnej pitnej vody je ciel, ktory je
podmieneny komplexnou znalostou systému zasobovania vodou — od vodného zdroja aZ po
kohutik. Bezpecnost takéhoto systému je prvoradou ulohou ana jej zabezpecenie sa
vyuZivanju tzv. water safety plans. Prediktivne modelovanie patri k jednému z pokrocilych
nastrojov analyzy rizika voddrenského systému a jeho vyuzivanie prinasa zna¢né ekonomické
a ¢asové uspory.

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 security of such system is a primary task for water safety plans.
Predictive modelling belongs to one of the advanced tools of water system risk analysis, and
its use means significant economic and time savings.

Klacové slova: Water safety plans, analyza rizik, bezpecnost zdsobovania vodou, prediktivne
modelovanie

Keywords: Water safety plans, risk analysis, water supply security, predictive modelling
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Hlohovec - hydrotechnicky vypocet, posudenie vodovodnej siete, simulacia
rizika ohrozenia dodavky pitnou vodu

Ing. lvan M r n & o, PhD., MBAY, Ing. Toma$ Gibala, PhD.?, Ing. Beatrix Ko pcov ¥,
Ing. Marcel B a | k 0®

1) DHI SLOVAKIA, s.r.o., Hattalova 12, 031 03 Bratislava, ivm@dhigroup.com, 0915 707 686
2) Bratislavska vodarenskd spolo¢nost, a.s., PreSovska 48, 821 02 Bratislava
3) Voddrenskd spoloénost Hlohovec, s.r.o., Safarikova 30, 820 01 Hlohovec

Abstrakt: Planovany rozvoj a rozsirenie mesta Hlohovec vyvolava zvySené poziadavky na odber
pitnej vody z vodovodnej siete. Pre spravne napldnovanie rozsirenia vodovodne;j siete sa
pristupilo k posudeniu vodovodnej siete pomocou matematického modelovania. Revizia
podkladovych udajov (potrubia, objekty, pripojky) a vykonanim mernej kampane (prietoky,
tlaky) sa vytvorila digitalna dvojicka vodovodnej siete. Na nej sa nasledne simulovali moznosti
napojenia novych odberatelov spolu s potrebnymi investiciami, ktoré bude potrebné vykonat,
pre ktoré sa stanovili ndklady na vykonanie takychto zdsahov. Pomocou matematického
modelu sa aj simulovalo rozSirenie znecistenia vo vodovodnej sieti ako podklad pre
vyhodnotenie rizika dodavky pitnou vodou. Vysledna Studia tvori podklad k tzemnému planu
a rozvoju mesta Hlohovec, ako aj podklad pre komunikaciu s developermi.

Abstract: The planned development and expansion of the town of Hlohovec raises increased
demands for drinking water from the water supply network. In order to properly plan the
extension of the water supply network, an assessment of the water supply network was
carried out using mathematical modelling. By reviewing the background data (pipes, objects,
connections) and carrying out a measurement campaign (flows, pressures), a digital twin of
the water supply network was created. This was used to simulate the possibilities of
connecting new customers, together with the necessary investments that would need to be
made, for which the costs of carrying out such interventions were determined. The
mathematical model was also used to simulate the spread of pollution in the water supply
network as a basis for the risk assessment of the drinking water supply. The resulting study
forms the basis for the spatial plan and development of the town of Hlohovec, as well as the
basis for communication with developers.

Kltcové slova: vodovodna siet, digitalne dvojé¢a, matematicky model, hydraulické postudenie
vodovodnej siete, mernd kampan

Keywords: water supply network, digital twin, mathematical model, hydraulic assessment of
water supply network, metering campaign
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Prehlad aktualizovanych udajov o technologickych postupoch tpravy
podzemnej vody v SR

Ing. MonikaKaracsonyovd, PhD,, Ing. AnnaVajicekova,PhD., Mgr. Maria
Bubenikovad, PhD., Ing.lvanazembjakova, Ing. StanislavaKecskésov3d, PhD,,
Ing. Karol M u n k a, PhD.

Vyskumny uUstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava,
monika.karacsonyova@vuvh.sk, anna.vajicekova@vuvh.sk, maria.bubenikova@vuvh.sk,
ivana.zembjakova@vuvh.sk, stanislava.kecskesova@vuvh.sk

Abstrakt: Jednou z poZiadaviek vodného zadkona je zabezpelit nevyhnutnd ochranu
vyClenenych vodnych dtvarov s ciefom vylucit zhorsenie ich kvality a zniZit mieru Upravy
potrebnej na vyrobu pitnej vody. V sulade s platnou legislativou sa zhodnotenie vyznamnej
zmeny kvality surovej vody zo zdrojov podzemnej vody uréenych naludskd spotrebu
sposobenej vplyvom ludskej ¢innosti uskutocnuje na zdklade testu kvality vody uréenej na
[udsku spotrebu (tzv. Test pitna voda). V suvislosti s vypracovanim dalSieho Testu pitnd voda,
ktory bude uskutoéneny do roku 2026, bude potrebné zhodnotit aj ndro¢nost Upravy surove;j
vody na pitnd vodu. Ztohto dbévodu boli od vodarenskych spolo¢nosti zozbierané
avyhodnotené (daje o technologickych stupfioch atechnologickych zariadeniach
pouzivanych pri Uprave surovej vody. Vysledky zo spracovania udajovsu prezentované
v tomto prispevku.

Abstract: One of the requirements of the Water Act is to ensure the necessary protection of
designated water bodies in order to prevent deterioration in their quality and to reduce the
level of treatment required for the production of drinking water. In accordance with the
legislation in force, the assessment of a significant change in the quality of raw water from
groundwater sources intended for human consumption caused by human activity is carried
out on the basis of a test of the quality of water intended for human consumption (the so-
called Drinking Water Test). In the context of the development of the next Drinking Water
Test, which will be carried out by 2026, it will also be necessary to assess the difficulty of
treating raw water into drinking water. For this reason, data on the technological stages and
equipment used in the treatment of raw water were collected and evaluated from the water
companies. The results from the data processing are presented in this paper.

Klu¢ové slova: upravna vody, technologicky postup Upravy, surova voda, pitnd voda.

Keywords: water treatment plant, technological procedure of treatment, raw water, drinking
water.
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Odstranovani mikropolutantt z povrchové vody adsorpci
na granulovaném aktivnim uhli

Marek Sv 4 bY, BarboraSté&panova', MichaelPohoFely?, MarekSkalicky?,
VaclavJanda?

1) DEKONTA, a.s., DFetovice 109, Steheléeves
2)\lysoka $kola chemicko-technologickd, Technicka 5, Praha 6, jandav@vscht.cz
3Vodérna Kérany, a.s., Podolska 15/17, Praha 4

Abstrakt: V pfispévku je popsan dlouhodoby poloprovozni experiment s odstrafiovanim
mikropolutantd pomoci granulovaného aktivniho uhli (GAU) z povrchové vody feky Jizery pied
jejim zasakovanim do infiltraéniho Uzemi Upravny vody Karany. GAU bylo schopno odstrarfiovat
mikropolutanty ze surové vody i po dvou letech provozovani s vysokou ucinnosti. GAC bylo po
dvou letech pouzivani regenerovatelné na témér pavodni velikost specifického povrchu.

Abstract: The contribution describes a long-term pilot-plant experiment with the removal of
micropollutants using granular activated carbon (GAC) from the surface water of the Jizera
River before its pumping into the infiltration area of the Karany water treatment plant.
The GAC was able to remove micropollutants from raw water even after two years
of operation with high efficiency. After two years of its use, the GAC was regenerated
to the almost original specific surface area size.

Klicova slova: adsorpce mikropolutantd, povrchova voda, granulované aktivni uhli

Key words: adsorption of micropollutants, surface water, granular activated carbon
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Zkusenosti s vyuzitim smésnych oxidantti pro dezinfekci vody
— dvacet let od za¢atku v CR

Ing. Lubomir Macek, CSc., MBA

Aquion, s.r.o.; Osadni 324/12a, 170 00 Praha 7, e-mail:lubomir.macek@aquion.cz tel.
+420 283 872 265

Abstrakt

Prispévek pojedndvd o vice nez Sestnactiletych praktickych zkuSenostech s marketingem,
instalaci, uvddénim do provozu, s konzultacemi a spolupraci pro udrzbu zatizeni na generovani
oxidantl pro dezinfekci a hygienické zabezpecdeni vody elektrolyzou solanky v misté pouziti
z pohledu obchodnika a $éfmontéra. Pfispévek se zabyva pfinosy vyuZiti v misté generovanych
oxidantd na kvalitu vody, na zlepSeni organoleptickych vlastnosti vody, na eliminaci ¢i
inaktivaci mikroorganism(, na snizeni mnozstvi vedlejSich produktt dezinfekce, na snizeni
narok( na obsluhu a BOZP. Na ptikladech budou ukazany vybrané aplikace v celé sifi vodniho
hospodafstvi — zejména ve vodarenstvi, k eliminaci Legionelly z rozvodu studené vody a teplé
uzitkové vody, v bazénech ad.

Abstract

The paper discusses more than sixteen years of practical experience in marketing, installation,
setting into operation and consultation and cooperation for the maintenance of oxidant
generators and peripheral equipment for disinfection and sanitary protection of water. The
oxidants are generated by brine electrolysis at the point of use. The abstract is written from
the point of view of a seller and chief assembling officer. The contribution deals with the
benefits of the use of in-situ generated oxidants for water quality, for improving the
organoleptic properties of water, for eliminating or inactivating microorganisms, for reducing
the amount of disinfection by-products, and for reducing requirements for service and
eliminating health risks and safety concerns. Examples will demonstrate selected applications
in the entire water industry — especially in the drinking water industry, for the elimination of
Legionella from drinking water and hot water systems, for swimming pools etc..

Klicova slova: dezinfekce vody, vyroba oxidantu elektrolyzou v misté pouziti, tvorba
vedlejsich produktd dezinfekce, priklady pouZiti ve vodnim hospodafstvi

Keywords: water disinfection, production of oxidant in-situ by electrolysis of brine, formation
of disinfection by-products, examples of use in water industry

13



Zbornik prednagok z konferencie NOVE TRENDY V UPRAVE VODY A V SYSTEMOCH ZASOBOVANIA PITNOU VODOU

Stvrdzovanie pitnych vod na strednom Slovensku

Ing. PetraSzabovd, PhD.Y), Mgr. JurajPetrovi¢l, Ing. PavolDur¢ek?,
Ing. Jozeflvani¢d,JanHajaba &, Ing. VladimirDz 4 r?

1) Messer Tatragas s.r.o., Bratislava
2) proMinent Slovensko s.r.o., Bratislava
3) StVPS a.s., Banska Bystrica

Abstrakt

Na Slovensku sa nachadza viac oblasti, kde si makké, malo mineralizované vody. V prvom rade
ide o oblast stredného Slovenska. Makka voda sp6sobuje tazkosti pri Uprave a distribdcii, jej
korozivita atakuje potrubia, vodojemy a armatury. Clanok sa zaobera vyuzitim technickych
plynov pri Uprave pitnej vody. Konkrétne sa jedna o vyuzitie oxidu uhli¢itého v kombinacii s
hydratom vapenatym pre stvrdzovanie pitnej vody. Tento technologicky stupen je nevyhnutny
pri Uprave pitnej vody z povrchovych zdrojov, a to hned z viacerych dévodov. Jednym je
ochrana zdravia, nakolko voda s nedostato¢nou mineralizaciou spésobuje pri dlhodobom
uzivani vaine zdravotné problémy. Druhym je ochrana vodarenskych rozvodnych systémov
pred korozivnymi U¢inkami nedostatocne mineralizovanej, a teda agresivnej vody.

Abstract

There are more areas in Slovakia where there are soft, poorly mineralised waters. This is
mainly the area of central Slovakia. Soft water causes difficulties in treatment and distribution,
its corrosivity attacks pipes, reservoirs, and fittings. The article deals with the use of technical
gases in the treatment of drinking water. Specifically, it deals with the use of carbon dioxide
in combination with calcium hydroxide for hardening drinking water. This technological stage
is essential in the treatment of drinking water from surface sources for several reasons. One
is health protection since water with insufficient ionisation causes serious health problems
with long-term use. The second is to protect water distribution systems from the corrosive
effects of insufficiently mineralised and therefore aggressive water.

Klicové slova: stvrdzovanie vod, mineralizacia, oxid uhlicity

Key words: water hardening, remineralisation, carbon dioxide
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Navrh rekonstrukce a modernizace tpravny vody Nova Bystrica

Ing.JanHegarY, Ing. JosefDrbohlavY,Ing. JitiKraténa, Ph.D.Y,
Ing. Dominik Kraf&ik?, Ing. Pavel Do bi&s, Ph.D?

1) Sweco, a.s., Taborska 940, 140 00, Praha 4, jan.hegar@sweco.cz
2) Severoslovenské vodarne a kanalizacie, a.s., Boricka cesta 1960, 010 57 Zilina,
dominik krafcik@sevak.sk
3) ENVI-PUR, Ltd., Na VI¢ovce 13/4, 160 00 Praha, dobias.pavel@envi-pur.cz

Abstrakt: V prabéhu roku 2023 byla zpracovana podrobna technicko-ekonomicka studie. Z
této studie vyplyvd, Ze soucasny stav Upravny vody vyzaduje komplexni rekonstrukci jak ze
stavebniho, tak technologického hlediska, i pfes pravidelnou udrzbu a modernizaci ¢asti
provozu. Navrh rekonstrukce se zamérfuje na kvalitu surové i vyrobené vody, pfipravu
suspenze, jednotlivé technologické stupné Upravy vody a také na kalové hospodafstvi.
Variantni ndvrh modernizace spolu s ekonomickou rozvahou je zaloZzen na vyhledové kvalité
surové vody. Na vypracovani technicko-ekonomické studie navazalo v roce 2024 poloprovozni
testovani prvniho a druhého separaéniho stupné.

Abstract: In 2023, a thorough technical and economic study was carried out. This study
indicates that the current state of the water treatment plant requires comprehensive
reconstruction from both a construction and technological perspective despite regular
maintenance and modernisation of specific operations. The proposed reconstruction focuses
on the quality of raw and treated water, suspension preparation, individual technological
stages of water treatment, and sludge management. The alternative modernisation proposal
and the economic balance are based on the projected quality of raw water. The pilot plant of
the first and second separation stages followed.

Kli¢ova slova: Upravna vody, rekonstrukce, filtry, Nova Bystrica, poloprovozni testovani,

Keywords: Water treatment plant, reconstruction, granular media filters, Nova Bystrica, WTP,
pilot plant.
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Eliminace vstupu pesticidnich latek do zdroja pitné vody

Ing. AliceVagenknechtov3, Ph.D, Ing. ZuzanaBilkova, Ph.D.,
Mgr. DanielaTomesSov3,Ing.BlankaBenova, Ph.D., MichaelaLandova,
doc. Dr. Ing. KatefinaRiddellova

ALS Czech Republic, s.r.o., Na Harfé 336/9, 190 00 Praha 9, Czech Republic
alice.vagenknechtova@alsglobal.com

Abstrakt: Vodni zdroje se dlouhodobé potykaji s kontaminaci pesticidy. Ke zlepSeni nepfiznivé
situace by mohly pfispét pasivni, snadno udrzovatelné a nizkondkladové in-situ denitrifikaéni
Stépkové bioreaktory, které jsou jiz v nékterych zemich (napf. v USA) s ispéchem pouzivany k
odstranovani jiného typu zemédélského znecisténi, a sice dusi¢nand, a to pfimo v misté jeho
vzniku, a zabranuji tak jeho dalSimu Sifeni do zZivotniho prostfedi. Na podzim roku 2023 byla
na testovaci lokalité uvedena do provozu poloprovozni jednotka denitrifikaéniho Stépkového
bioreaktoru, s cilem ovéfit vyuzitelnost této technologie pro soubéiné odstranovani jak
dusi¢nan(, tak i pesticidnich Iatek, nachazejicich se v povrchovém odtoku ze zemédélsky
vyuzivanych ploch. Bylo zjisténo, zZe bioreaktor je schopen odstranit v priméru 30 % pesticidd,
a to bez aktivniho zasahu do své fyzikalné-chemické kompozice nebo mikrofléry.

Abstract: Water sources have been dealing with pesticide contamination for a long time.
Passive, easy-to-maintain and low-cost in-situ denitrifying woodchip bioreactors, which are
already successfully used in some countries (e.g. in the USA) to remove another type of
agricultural pollution, namely nitrates, could contribute to improving the situation. In the fall
of 2023, a semi-operational unit of a denitrifying woodchip bioreactor was put into operation
in order to verify the applicability of this technology for the simultaneous removal of both
nitrates and pesticides found in surface runoff from agriculturally used areas. It was found
that the bioreactor is able to remove an average of 30 % of pesticides without active
intervention into its physico-chemical composition or microflora.

Klicova slova: pripravky na ochranu rostlin (POR), pesticidy, metabolity, denitrifikacni Stépkové
bioreaktory, pitna voda

Keywords: plant protection products (PPP), pesticides, metabolites, denitrifying woodchip
bioreactors, drinking water
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Vyskyt novozaradenych ukazovatelov vo vodarenskych zdrojoch a porovnanie
ich odstranenia koagulacnymi a sorpénymi procesmi

Ing. StanislavaKecsk ésova, PhD., Ing. Karol Munka, PhD,, Ing. AnnaVajicekova,
PhD., Ing. MargitaSlovinska, Ing. MonikaKardcsonyova,PhD.

Vyskumny ustav vodného hospoddrstva, 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

Abstrakt: Eurépska komisia novoprijatym znenim smernice EP a Rady (EU) 2020/2184 o kvalite
vody uréenej na ludsku spotrebu reaguje na rastlce obavy verejnosti tykajluce sa novych
zlt€enin, ako su napriklad bisfenol A, nonylfenoly a beta-estradiol. Z vysledkov prvotného
prieskumu vzoriek surovych vod vyplyva, Ze vo vSetkych odobranych vzorkach boli sledované
ukazovatele pod medzou stanovitelnosti. V prispevku su dalej prezentované vysledky
z laboratérnych testov na overenie ucCinnosti odstranenia skimanych I[dtok procesmi
koaguldacie a sorpcie na vybrany typ granulovaného aktivneho uhlia (GAC). Testy preukazali
sorpciu ako vhodnejSiu zo sledovanych metdéd pri odstrafiovani nami vybranych
mikropolutantov. Ide o prvotné vysledky z laboratérnych skusok, a preto bude do buducna
potrebny dalsi vyskum.

Abstract: The European Commission is responding to growing public concerns regarding to
new compounds such as bisphenol A, nonylphenols and beta-estradiol by the newly adopted
version of the EP and Council Directive (EU) 2020/2184 on the quality of water intended for
human consumption. The results of the initial survey of raw water samples showed that
the monitored compounds were below the detection limit in all the samples. The paper also
presents the results of laboratory tests to verify the removal of the monitored compounds by
the processes of coagulation and sorption on a selected type of granular activated
carbon (GAC). Tests proved that sorption is a more suitable method for removing the
monitored compounds. These are initial results laboratory tests, and therefore further
research will be necessary in the future.

Klucové slova: beta-estradiol, bisfenol A, granulované aktivne uhlie, koaguldcia, nonylfenal,
sorpcia

Keywords: beta-estradiol, bisphenol A, granulated activated carbon, coagulation,
nonylphenol, sorption
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Davkovanie suspenzii verzus kontaktné formy kondiciovania vody

Ing. Mikuldd Krescanko?, Ing. PavolDur¢ek!, prof. Ing. Jan 1 lavs ky, PhD.?

1) proMinent Slovensko, s.r.o., Rolnicka 21, 831 07 Bratislava,
krescanko.mikulas@prominent.com, durcek.pavol@prominent.com
2) Stavebna fakulta STU, Radlinského 11, 810 05 Bratislava, jan.ilavsky@stuba.sk

Abstrakt: Pri Uprave najma povrchovych vod vznikd potreba rieSenia Upravy parametrov pH,
korozivnej aktivity vody alebo zvySenia jej alkality. Pre dany ucel v praxi vyuzivame hlavne
proces pripravy a davkovania suspenzie vapenného mlieka alebo vapennej vody
sprevadzaného davkovanim plynného CO, pre kontrolované zvysenie parametrov LSI
(Langelierov saturacny index), vapnika a HCOs (alkality). Alternativou je kontaktnd forma
obohacovania prietokom vody l6Zkom vapencovej drte alebo polovypdlenym dolomitom
(PVD). V praxi sa pre tieto procesy ustalili ndzvy ako stvrdzovanie alebo (re)mineralizacia,
rekarbonizdcia. Analogicky pri Uprave vody vyuzivame aj proces kontaktnej sorpcnej filtracie
na granulovanom aktivnom uhli (GAC) a ddvkovanie vodnej suspenzie praskového aktivneho
uhlia (PAC) pri Uprave senzorickych vlastnosti vody, sorpcii mikropolutantov (biocidy) alebo
pri redukcii organického znecistenia vody. V prispevku sa okrem teoretickych odlisSnosti
(davkovanie suspenzie a kontaktna forma) podelime aj o prakticku skusenost z aplikacii u nas
i v zahranici.

Abstract: In case of surface water treatment, there are the adjustment of pH parameters,
corrosive activity of water or increase of alkalinity needed. For this purpose, in practice, we
mainly use the process of preparation and dosing of lime milk or lime water suspension
accompanied by CO2 gas dosing for controlled increase of LSI (Langelier Saturation Index),
calcium and HCO3- (alkalinity) parameters. An alternative is the contact form realised by water
flow through a bed of limestone grit or semi-burnt dolomite (PVD). In practice, names such as
hardening or (re)mineralisation, recarbonisation, have become established for these
processes. Analogously, water treatment also uses the process of contact sorption filtration
on granular activated carbon (GAC) and the dosing of an aqueous suspension of powdered
activated carbon (PAC) in the treatment of the sensory properties of water, the sorption of
micropollutants (biocides) or the reduction of organic pollution of water. In this paper, in
addition to theoretical differences (suspension dosage and contact form), we will also share
practical experience from applications at home and abroad.

Klucové slova: rekarbonizacia, stvrdzovanie, remineralizacia, sorpcia, aktivne uhlie, alkalita,
CoD

Keywords: rekarbonizacia, stvrdzovanie, remineralizacia, sorpcia, aktivne uhlie, alkalita, COD
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Mobilni membranové upravny vody — moznosti jejich vyuziti

MilanDrd a

ENVI-PUR, s.r.o0., Na ViI¢ovce 13/4, 160 00 Praha 6 — Dejvice,
drda@envi-pur.cz

Abstrakt: Informace o moznostech vyuziti technologie keramické mikrofiltrace s predrazenou
koagulaci v mobilnich Upravnach

Abstract: Information on the possibilities of using ceramic microfiltration technology with
prior coagulation in mobile treatment plants

Klicova slova: membranova filtrace, koagulace

Keywords: membrane filtration, coagulation
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Potencial membranovych technoldgii a limity ich vyuzitia v Uprave pitnej vody

Ing. Mikula$ Krescanko, prof. Ing. Danka Barlokova?

1) ProMinent Slovensko, s.r.o., Rolnicka 21, 831 07 Bratislava
email: krescanko.mikulas@prominent.com
2) Stavebnad fakulta STU v Bratislave, Radlinského 2766/11, 810 05 Bratislava
email: danka.barlokova@stuba.sk

Abstrakt: Membranové technolégie su aktualny celosvetovy trend v Uprave vody. Kde vSade
vidime potencial vyuZzitia tychto separacnych procesov a kde je vhodné zvazit ich pouzitie?
Kedy sa rozhodnut pre rieSenie Gpravy vody membranovou technoldgiou a kedy ostat pri
konvencnej technoldgii Upravy? Prave toto su casto kladené otdzky pri navrhu technoldgie.
Cielom tohto prispevku je poukazat na silné stranky membranovych separaénych procesov
ako prirodzeného, progresivneho nastupcu a alternativy ku konvenénym technolégiam tpravy
vody. Hladame odpoved, ako zabezpecit prevadzkovu stabilitu membran vdaka preduprave,
koaguldcii a proceddram chemického cistenia membran.

Abstract: Membrane technologies are a current worldwide trend in water treatment. Where
do we see the potential for the use of these separation processes everywhere and where is it
appropriate to consider their use? When to opt for a membrane technology water treatment
solution and when to stick with conventional treatment technology? These are the questions
often asked when designing a technology. The aim of this paper is to highlight the strengths
of membrane separation processes as a natural, progressive successor and alternative to
conventional water treatment technologies. We seek to answer how to ensure the
operational stability of membranes through pretreatment, coagulation and chemical
membrane cleaning procedures.

Klicové slova: Membranova separacia, Ultrafiltracia (UF), Mikrofiltracia (MF), Nanofiltracia
(NF), Reverzna osmodza (RO), TDS, DOC, ireverzibilné zanesenie membran

Keywords: Membrane separation, Ultrafiltration (UF), Microfiltration (MF), Nanofiltration
(NF), Reverse osmosis (RO), TDS, DOC, irreversible membrane fouling
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Senzorovy systém na monitorovanie kvality pitnej vody v potrubiach pod
tlakom

Ing. Michal Ruzicka,Ing.Juraj Kaprinay

ECM ECO Monitoring, a.s., Nevadzova 5, 821 01 Bratislava, email: ecm@ecm.sk

Abstrakt: Pre obmedzenie vyplyvajluce z rozmerov, problém s odvodom analyzovanej vzorky,
alebo narokov na napdjanie, ¢asto klasické pristroje na monitorovanie zloZenia pitnej vody nie
su na tuto ulohu vhodné. Idedlnym pristrojom na takéto merania je moduldrny senzorovy
systém pipe::scan na monitorovanie kvality pitnej vody v potrubiach pod tlakom. Tento
kompaktny pristroj meria az 10 parametrov: TOC, DOC, UV254, zdkal, farba, chlér, pH/redox,
vodivost, teplota a tlak.

Abstract: Due to the limitation resulting from the dimensions, the problem with the removal
of the analyzed sample, or the power requirements, often classic devices for monitoring the
composition of drinking water are not suitable for this task. The ideal device for such
measurements is the pipe::scan modular sensor system for monitoring the quality of drinking
water in pipelines under pressure. This compact device measures up to 10 parameters: TOC,
DOC, UV254, turbidity, color, chlorine, pH/redox, conductivity, temperature and pressure.

Klucové slova: kvalita pitnej vody, analyza, potrubia pod tlakom

Keywords: drinking water quality, analysis, pipelines under pressure
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Uspory elektrické energie a spolehlivost zafizeni ve vodohospodafskych
provozech, prekvapivé souvislosti

Bc. Braun Vlastimil, Ing. Kraténa Jifi, Ph.D.

SWECO, a.s. Taborska 31, Praha 4 Nusle, vlastimil.braun@sweco.cz

Abstrakt: Energeticka ndrocnost Cerpadel, sobéstacnost, preventivni a prediktivni Gdrzba,
maji zasadni vliv na ekonomiku a samotny provoz ¢erpacich systému. DosaZzenim rovnovahy
a nepodcenéni téchto faktord, Ize dosdahnout ekonomicky spolehlivého provozu.

Abstract: The energy requirements of pumps, self-sufficiency, preventive and predictive
maintenance have a fundamental effect on the economy and the operation of pumping
systems. By achieving a balance and not underestimating these factors, economically reliable
operation can be achieved.

Klicova slova: Paretova analyza, MTBF, MTTF, MTTR, FMEA/FMECA, RCM, PCA, FTA.

Keywords: Paret analysis, MTBF, MTTF, MTTR, FMEA/FMECA, RCM, PCA, FTA.
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Protirazova ochrana: Cerpacie stanice, vodojemy a potrubné systémy

Ing. OndrejDvon¢

ARAD Slovakia s.r.o., Alzbetina 41, 040 01 KoSice, ondrej.dvonc@arad.sk, 0917 946 377

Abstrakt: Tlakové razy, zname aj ako vodné kladivo, predstavuju vaziny problém v ¢erpacich
staniciach, vodojemoch a potrubnych systémoch. Tento ¢lanok sa zaoberd mechanikou
tvorenia razov, ich dopadom na infrastruktiru a moznostami ich eliminacie. Razy vznikaju
nahlymi zmenami v rychlosti pradenia kvapaliny, ¢o vedie k pretlaku alebo podtlaku, a mo6zu
sposobit znacné poskodenie potrubi a pripojenych zariadeni. Na tlmenie razov sa pri
modernych navrhoch pouzivaju regulaéné a vzduchové ventily, ktoré umoznuju plynulé
riadenie prietoku a odvzdusnenie alebo zavzdusnenie systému. Navrh protirdzovej ochrany
zahfia analyzu rizik, vyber vhodnych komponentov a instaldciu tlmi¢ov razov (vhodne
nadimenzované vzduchové ventily alebo protirazové hydraulické ventily). Implementacia
tychto opatreni moze vyrazne zlepsit spolahlivost a Zivotnost vodovodnych systémov a znacne
znizit prevadzkové naklady.

Abstract: Pressure surges, also known as water hammer, are a serious problem in pumping
stations, reservoirs and pipeline systems. This article deals with the mechanics of the
formation of shocks, their impact on the infrastructure and the possibilities of their
elimination. Surges are caused by sudden changes in fluid flow, resulting in overpressure or
under-pressure, and can cause significant damage to piping and connected equipment.
Modern surge-protection designs use control valves and air valves that allow smooth flow
control and venting or aeration of the system. Surge-protection design includes risk analysis,
selection of suitable components and installation of shock absorbers (suitably oversized air
valves or anti-shock hydraulic valves). The implementation of these measures can significantly
improve the reliability and service life of water supply systems and significantly reduce
operating costs.

Kli¢ové slova: Tlakové razy, vodné kladivo, Cerpacie stanice, vodojemy, potrubné systémy,
pretlak, podtlak, regulaéné ventily, vzduchové ventily, timi¢e razov, protirdzovd ochrana,
analyza rizik, znizenie prevadzkovych nakladov

Keywords: Pressure surges, water hammer, pumping stations, reservoirs, pipeline systems,

positive pressure, negative pressure, control valves, air valves, shock absorbers, anti-shock
protection, risk analysis, reduction of operating costs
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Destova voda jako zdroj pitné vody — prvni realizace v Ceské republice

Ing. LucieBaborskaakol.

ASIO TECH, spol. s r.o., Ksirova 552/45, 619 00 Brno
email: baborska@asio.cz

Abstrakt: Logisticky aredl Sdzava Logistics Park na ddlnici D1 u Ostfedku ma prvni Upravnu
destové vody. Pitnou vodou z dedtovky je zasobovan téméF cely aredl. Upravna vody je
zaloZzena na membranové filtraci s moznosti vyrobit az 8 700 m3/rok pitné vody
akumulované ve vodojemu.

Abstract: The logistics centre Sdzava Logistics Park on the D1 highway near Ostredek has the
first rainwater treatment plant. Almost the entire area is supplied with drinking water from
the rainwater. The water treatment plant is based on membrane filtration with the
possibility of producing up to 8700 m3/year of drinking water accumulated in the reservoir.

Klicova slova: destova voda, membranova technologie, ultrafiltrace, pitna voda

Keywords: rainwater, membrane technology, ultrafiltration, drinking water
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Kvalita pitnej vody na Slovensku v roku 2022

Ing. AnnaVajicekova,PhD., Ing. MargitaSlovinska,Ing. StanislavaKecskésova,
PhD., Ing. MonikaKardacsonyova,PhD.

Vyskumny uUstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava,
anna.vajicekova@vuvh.sk, margita.slovinska@vuvh.sk, stanislava.kecskesova@vuvh.sk,
monika.karacsonyova@vuvh.sk

Abstrakt: V prispevku su zhrnuté vysledky z hodnotenia kvality pitnej vody za rok 2022 na
zaklade udajov ziskanych od vodarenskych spolocnosti prevddzkujucich verejné vodovody
podla vyhlagky MZP SR €. 605/2005 Z. z. o podrobnostiach poskytovania Gdajov z majetkove;j
evidencie a prevadzkovej evidencie o objektoch a zariadeniach verejného vodovodu a verejnej
kanalizdcie. Hodnotenie podava obraz o kvalite doddvanej vody na Gzemi Slovenska.

Abstract: The paper summarizes the results of the drinking water quality assessment for 2022
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.

Klu¢ové slova: pitnd voda, kvalita pitnej vody, dezinfekcia

Keywords: drinking water, drinking water quality, disinfection
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Praktické skusenosti s obhliadkami objektov — kritickych bodov na
vodovodnej sieti, z pohladu manazmentu rizik v podmienkach BVS, a.s.

Mgr.OtoGaz ovi¢ PhD, Ing. JurajHaluska
Bratislavska vodarenska spolocnost, a.s., Presovska 48, 826 46 Bratislava,
oto.gazovic@bvsas.sk

Abstrakt: V prispevku su uvedené praktické kroky pri zavadzani manazmentu rizik v BVS, a.s.
za uplynulu dekdadu. Vytvorenie, evidencia a kategorizacia databazy kluc¢ovych bodov systému
zasobovania vodou. Register a identifikdcia moznych nebezpeclenstiev a neziaducich stavov.
Hodnotenie pravdepodobnosti vzniku neziadlcich stavov aich nasledkov. Urcenie miery
rizika, vyhodnotenie a zaevidovanie zistenych skuto¢nosti — reporting.

Abstract: This article outlines the practical steps taken to implement risk management at BVS,
a.s. over the past decade. This includes creating, registering, and categorizing a database of
key points within the water supply system. It also involves identifying potential hazards and
undesirable conditions, assessing the likelihood of these occurrences and their consequences,
determining the level of risk, and evaluating and recording the relevant information through
reporting.

Klucové slova: risk manazment, register nebezpecenstiev, neziaduci stav, nasledok, klucové
prvky

Keywords: WSP, hazard register, adverse condition, consequence, key elements
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