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Novy navrh smernice o kvalite vody urcenej na 'udski spotrebu

Ing. LenkaL etavajova, PhD.Y, Mgr. DasaGubkova?

UM inisterstvo Zivotného prostredia Slovenskej republiky, Namestie . Stara 35/1,
812 35 Bratislava; lenka.letavajova@enviro.gov.sk
2Urad verejného zdravotnictva, Trnavska 52, 826 45 Bratislava; dasa.qubkova@uvzsr.sk

Abstrakt: Smernica Rady 98/83/ES z 3. novembra 1998 o kvalite vody uréenej na l'udsku
spotrebu predstavuje nosnu legislativu v ochrane Tl'udského zdravia pred nepriaznivymi
ucinkami z vody prioritne prostrednictvom vnutorného pouzitia. V sucasnosti sa tato smernica
na pdde Eurdpskej Komisie meni v znatnom rozsahu aj so vSetkymi prilohami resp. sa
rozSiruje onové clanky. Vo februdri 2018 bolo Eurdpskou Komisiou zverejnené jej
prepracované znenie: Navrh smernice Eurdpskeho parlamentu a Rady o kvalite vody urcenej
na l'udsku spotrebu. Tento revidovany navrh vytvara prepojenie smernice s uz uplatiiovanymi
pravnymi predpismi EU v oblasti vodnej politiky, najmi s Ramcovou smernicou o vode
2000/60/ES. Navrh novely poukazuje na realizovany narodny monitoring a jeho vysledky
Vv stlade s poziadavkami Ramcovej smernice o vode. Vyrazne odkazuje na ochranu vodnych
utvarov, ktoré sa vyuzivaji na odber vody, rovnako zavadza posudenie a hodnotenie
nebezpecenstiev vodnych uUtvarov vyuzivanych na odber pitnej vody. Navrhuje vypracovat
posudenie rizika pri zdsobovani vodou dodavatel'mi vody a vyzaduje pravidelny monitoring v
ramci posudenia rizika domovych rozvodov. Navrh tiez zavadza viaceré nové parametre,
ktoré zo zdravotného i environmentalneho pohl'adu predstavuju celosvetové riziko. Cielom
tohto prispevku je popisat’ kI'ai¢ové zmeny v novom Navrhu smernice Eurdpskeho parlamentu
a Rady o kvalite vody urcenej na 'udsk spotrebu.

Abstract: Council Directive 98/83/EC of 3 November 1998 on the quality of water intended
for human consumption is the main legislation in the protection of human health against
adverse effects from water, primarily through internal use. Currently this Directive amends
the European Commission to a full extend, including all annexes, and it is supplemented by a
number of new provisions. In February 2018, the European Commission presented its recast:
Proposal for a Directive of the European Parliament and Council Directive on the quality of
water intended for human consumption. This revised proposal interconnects the Directive
with existing EU water policy legislation, in particular the Water Framework Directive
2000/60/EC. The draft refers in many points to the use of results from national monitoring
carried out according to the requirements of the Water Framework Directive. It strongly refers
to the protection of water bodies used for abstraction of drinking water and also introduces
risk assessment and risk management associated with the water bodies used for abstraction of
drinking water. It proposes to carry out a water supply risk assessment by water suppliers and
requires regular monitoring within the risk assessment of the home distribution systems. The
proposal also introduces new parameters that pose a global risk from an health and
environmental perspective. The aim of this paper is to describe the key changes of the new
proposal of the Directive of European Parliament and Council on quality of water intended for
human consumption.

Krltacové slova: Navrh smernice, postidenie rizika, nové ukazovatele, materialy prichddzajice
do kontaktu s vodou uréenou na l'udsku spotrebu

Key words: Proposal for a directive, risk assessment, new parameters, materials that come
into contact with water intended for human consumption
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Akreditacia vodarenskych laboratorii — zmeny v legislative

Ing. EvaMiskovicova

ZsVS, a.s., Nabrezie za hydrocentralou 4, 949 60 Nitra, eva.miskovicova@zsvs.sk

Abstrakt: V jani 2017 vyslo revidované anglické znenie normy ISO/IEC 17025 upravujlice
vSeobecné poziadavky na spdsobilost’ skiiSobnych a kalibraénych laboratorii, ktord nahradila
predchadzajtcu verziu z oktobra 2005 v celom rozsahu. Slovenska verzia normy bola vydana
v decembri 2018. Norma presla celkovou reorganizaciou a niektoré poziadavky boli
zostruénené, ¢i preformulované. Akreditované laboratoria musia prejst na novll normu v
prechodnom obdobi, ktoré upravuje politika Slovenskej narodnej akreditacnej sluzby.
Prechod si v prvom rade vyzaduje zmenu riadenej dokumentacie, dopracovanie novych
¢lankov a ich zapracovanie do systému manazérstva. Prispevok sa venuje zmendm oproti
predchédzajicej norme, jej implementécii, vratane nového pristupu k procesnému riadeniu a
metddam analyzy rizik.

Abstract: In november 2017, a revised English version of the ISO/IEC 17025 standard was
published governing general requirements for the competence of testing and calibration
laboratories, which replaced the previous version from October 2005 in its entirety. Slovak
version of the standard has been published in December 2018. The standard underwent an
overall reorganization and some of the requirements have been simplified or reworded.
Accredited laboratories have to adapt the new standard in the transition period that is
regulated by the policy of the Slovak National Accreditation Service. Firstly, transition
requires the modification of controlled documentation, the completion of new articles and
their incorporation into the management system. The paper discusses the changes from the
previous standard, its implementation, including the new approach to process management
and risk analysis methods.

KTacové slova: akreditacia, skiSobné laboratorium, systém manaZzérstva, procesné riadenie
analyza rizik

Key words: accreditation, testing laboratory, quality management system, business process
management, risk analysis
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Radiologické ukazovatele v pitnej vode

Ing. MartinaDubnic¢kova

Urad verejného zdravotnictva Slovenskej republiky
Trnavska cesta 52, 826 45 Bratislava
martina.dubnickova@uvzsr.sk , +421 2 4928 4401, +421 905 788 309

Abstrakt: Radiacna ochrana v Slovenskej republike je upravena v zakone ¢. 87/2018 Z. z.
oradiacnej ochrane ao0zmene adoplneni niektorych zdkonov ajeho vykonavacich
predpisoch. Cielom zakona je zosuladenie pravnych predpisov Slovenskej republiky so
Standardami v Europskom regione v oblasti radiacnej ochrany.

V § 136 zékona ¢. 87/2018 Z. z. st ustanovené povinnosti pre dodéavatela pitnej vody
a poziadavky na laboratorium, ktoré stanovuje radiologické ukazovatele v pitnej vode.

Vo vyhlaske MZ SR ¢. 100/2018 Z. z. o obmedzovani oZiarenia obyvatel'ov z pitnej vody, z
prirodnej mineralnej vody a z pramenitej vody st uvedené podrobnosti o kontrole kvality
vody, o stanoveni radiologickych ukazovatelov vo vodach, o napravnych opatreniach po
prekroceni indika¢nej hodnoty vo vodach, o kritériach kvality vody ao wurcovani
monitorovacich miest pitnej vody.

Abstract: Radiation protection in Slovak Republic is modified in Act No 87/2018 Coll. of
Laws on radiation protection and on change and amendment of some acts. The objective of
the act is the synchronization of legislation of Slovak Republic with the standard of European
region in radiation protection.

The obligations for distributor of drinking water and requirements for laboratories which
determine radiological indicators in drinking water are provided in § 136 of Act No 87/2018
Coll. of Laws.

The details on quality control of water, determination of radiological indicators in waters,
corrective measures after exceeding the indication value in waters, quality criteria of water
and on selection of monitoring sites of drinking water are modified in Ministry of Health of
the Slovak Republic edict no 100/2018 Coll. of Laws on restriction of population radiation
from drinking water, natural mineral water and spring water.

KItacové slovd: Radiacnd ochrana, zakon, vyhlaska, kvalita pitnej vody, radiologicky
ukazovatel’, indika¢na hodnota, medzné hodnota, indika¢na davka, napravné opatrenia.

Key words: Radiation protection, law, regulation, drinking water quality, radiological
indicator, indication value, limit value, indication dose, corrective measures.
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Cesta do vodarenského pekla za levné jizdné

Ing. Ladislav B arto §, Ph.D., Ing. Bohdan S o u k u p, Ph.D. MBA

VEOLIA CESKA REPUBLIKA a.s., Na Florenci 15, 110 00 Praha 1
ladislav.bartos@veolia.com, bohdan.soukup@veolia.com

Uvod

V Ceské republice stale vice roste tlak na provozovatele vodarenské infrastruktury. Pokud by
se jednalo o plnéni vykonovych ukazatelti hodnoticich Groven provozovani, byl by tento tlak
v poradku. Jen kdyby se tykal vSech stejnou mérou. BohuZel jsou pod vysSim tlakem a
kontrolou privatni, zejména velci provozovatelé. Mame u nas celkem 6253 obci. Také je zde
6433 vlastnikli vodarenské infrastruktury a 2745 provozovatell tohoto majetku. Kolik
Z téchto provozovatelt je vystaveno tak piisnym narokiim? Z dostupnych dat vyplyva, Ze nad
kvalitou provozovani malymi privatnimi firmi¢kami je v mnoha ptipadech ze strany vlastnikl
,pfimhoufeno oko®“. V ptfipadech, kdy si obce provozuji infrastrukturu samy nebo
prostfednictvim svych provoznich spole¢nosti, je latka kvality posunuta opét do jiné urovné.
Spolec¢nym jmenovatelem tohoto stavu je v mnoha ptipadech cena vodného a sto¢ného. Tento
parametr zastifiuje mnoho jinych a velmi podstatnych vykonovych resp. kvalitativnich
ukazateli provozovani. Samoziejmé neni mozné hazet vSechny do jednoho pytle a i mezi
malymi provozovateli, resp. obcemi se najde cela fada Spickovych provozovatelil.
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Zdravotna bezpecnost’ pitnej vody a komunikacia zdravotnych rizik

doc. MUDr. Kvetoslava Ko p p ov a, PhD.

RUVZ so sidlom v Banskej Bystrici, Cesta k nemocnici 1, 975 56 Banska Bystrica,
koppova@vzbb.sk, 048/4 367 748

Abstrakt: Komunikacia a vnimanie zdravotnych rizik je vyznamnou sucastou hodnotenia
ariadenia zdravotnych rizik. Tieto dve zlozky mézu zdsadnym spdsobom ovplyvnit’ proces
hodnotenia zdravotnych rizik. Dodavatelia pitnej vody a organy verejného zdravotnictva st
povinni o kvalite pitnej vody ajej zdravotnej bezpe€nosti sprostredkovat’ spotrebitelom
aktudlne informdacie prijatelnym a zrozumitelnym spdosobom. Okrem tejto zékladnej
komunikacie, ¢ize poskytovania informacii o kvalite pitnej vody Spotrebitel'om je narastajici
pocet faktorov a mimoriadnych situdcii, ktoré ovplyviiuju zasobovanie pitnou vodou a ktoré
si vyzaduju efektivnu komunikaciu s odbornou i laickou verejnostou. Obdobie, kedy bolo
mozné uplatinovat’ princip ,,my vieme najlepsie” a len jednoducho informovat’ verejnost’ ze
riziko bolo identifikované, ¢o sa v tejto veci robi anetreba sa obavat, je uz v mnohych
pripadoch minulostou. Zaroven nedostatocné, netiplné alebo ucelovo skreslené informacie
moézu viest udotknutej populdcie k preceiiovaniu/podceniovaniu zdravotnych rizik.
Zohl'adilovat’ je nevyhnutné aj vnimanie rizika zo strany jednotlivcov a socidlnych skupin,
nakol’ko objektivne riziko moze byt v konflikte s tzv. rizikom subjektivnym, ktoré vyjadruje
mieru, s akou je dany rizikovy faktor subjektivne vnimany ako rizikovy a ohrozujuci zdravie.
Prispevok sa zaoberd niektorymi zdkladnymi elementami efektivnej komunikacie zdravotnych
rizik vyskytujtcich sa v zdsobovani pitnou vodou a v jej zdravotnej bezpecnosti.

Abstract: Health risk communication and risk perception is an important part of health risk
assesment and management. These two components can have a major impact on the health
risk assesment process. Drinking water suppliers and public health authorities are required to
provide consumers with up-to-date information on drinking water quality and health safety in
an acceptable and understandable way. In addition of information on water quality to
consumers, there are a growing number of factors and emergencies that affect drinking water
supply and which require effective communication with the professional and general public.
The time, when it was possible to apply the principle ,,we know best* and simply inform
public that the risk has been identified, what was done in this matter and there is no need to
worry is in many cases a history. At the same time, insufficient, incomplete or purposefully
misrepresented information can lead to an overestimation/underestimation of health risks in
the affected population. Risk perception by individuals and social groups must also be taken
into account, since objective risk may conflict with subjective risk, reflecting the degree to
which the risk factor is perceived subjectively to be at risk and damage health. The paper
deals with some basic elements of effective communication of health risks occuring in
drinking water supply and its health safety.

Krltacové slova: komunikdacia zdravotnych rizik, vnimanie rizika, kvalita pitnej vody

Key words: health risk communication, risk perception, drinking water quality



Vapnik a hor¢ik vo verejnych vodovodoch na Slovensku

RNDr. ZuzanaValovic¢ova Mgr.DasaGubkova

Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava,
zuzana.valovicova@uvzsr.sk, dasa.qubkova@uvzsr.sk

Abstrakt: Vyznam vapnika a hor¢ika, ktoré su zakladom tvrdosti vody, pre 'udské zdravie
potvrdili mnohé vedecké stadie. Na Slovensku sa tvrdost pitnej vody v zavislosti od
charakteru zdroja a geologického podloZzia pohybuje v rozmedzi od 0,2 do 7 mmol/l.
Délezitosti prijmu l4tok, tvoriacich tzv. biologickt hodnotu pitnej vody, a roznym spdsobom
rekarbonizacie vod sa na odbornych podujatiach i v publikaciach v minulosti venovali viaceri
odbornici z oblasti verejného zdravotnictva i vodarenstva. Napriek tomu nie je zo strany
dodavatel'ov pitnej vody tejto téme venovana osobitna pozornost’ a spotrebitelia pouzivaja vo
svojich domadcnostiach zariadenia, ktoré vedd k zniZeniu tvrdosti pitnej vody a zdraviu
prospesnych latok vo vode. Cielom prispevku je priniest’ aktudlne informdacie o obsahu
vapnika a hor¢ika v pitnej vode vo verejnych vodovodoch na Slovensku a zvysit' zaujem
odbornikov v oblasti vodarenstva o biologicku hodnotu pitnej vody.

Abstract: The importance of calcium and magnesium, which are the basis of water hardness,
has been confirmed by many scientific studies. In Slovakia, the hardness of drinking water
varies from 0.2 to 7 mmol / |, depending on the nature of the source and the geological
subsoil. Importance of substances forming the so-called biological value of drinking water
and various ways of recarbonisation of water have been discussed by experts in the field of
public health and water management at professional events and publications in the past.
Despite this, no particular attention is paid to this issue by drinking water suppliers, and
consumers use various equipments in their households which lead to reduction of the hardness
of drinking water and the health benefits of water. The aim of this article is to bring up-to-date
information on calcium and magnesium content in drinking water in public water supply
systems in Slovakia and to increase the interest of water experts in the biological value of
drinking water.

KTlucové slova: pitnd voda, verejny vodovod, tvrdost vody, obsah vapnika a horcika,
odporucana hodnota

Key words: drinking water, public water supply, water hardness, calcium and magnesium
content, recommended value
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Legionely a prevencia legionel6z

Mgr., Ing. ZuzanaSirotna, RNDr. AnnaGic¢oVa, PhD.,
Mgr. BarboraKotvasova, Mgr. AndreaGaziova

Urad verejného zdravotnictva Slovenskej republiky, Trnavské cesta 52, 826 45 Bratislava,
Néarodné referencné centrum pre legionely v zivotnom prostredi
e-mail: zuzana.sirotna@uvzsr.sk

Abstrakt: Legionely su potencidlne patogénne baktérie, ktoré moézu predstavovat’ vazne
zdravotné riziko, pricom zdravotne najzavaznejSia je Legionella pneumophila sérotyp 1.
Ochorenie vznika inhalaciou a aspiraciou kontaminovanej vody alebo vodného aerosélu. Bez
cielenej lie€by mdze ochorenie u pacientov s rizikovymi faktormi viest’ k zivot ohrozujicim
stavom a k smrti.

Poéty hlasenych pripadov legionel6z do eurdpskeho systému povinne hlasenych infekénych
chorob (The European Surveillance System, TESSy) su v jednotlivych krajinach Eurdpskej
Unie znacne rozdielne a st odrazom kvality narodného dohladu nad tymto rizikovym
faktorom. Podl'a hlaseni je evidentny kontinualny vzrast legioneloz od roku 2011.
V Slovenskej republike bol vroku 2018 zaznamenany az viac ako trojnasobny vzostup
hlasenych legionel6z oproti roku 2017.

Vzhl'adom na zavaznost problematiky bola do programov a projektov verejného
zdravotnictva prijata uloha, ktord je zamerana na monitoring oSidlenia vybranych
distribu¢nych systémov vod, vratane nemocniénych zariadeni na Slovensku legionelami.

Abstract: Legionella is potentially pathogenic bacteria that may pose a serious health risk, the
most serious being Legionella pneumophila serotype 1. Inhalation and aspiration of water or
aqueous aerosol contaminated with Legionella may cause a disease that can lead to life-
threatening conditions and death within patients with risk factors if no targeted treatment is
applied.

The number of reported cases of legionellosis in the European Surveillance System (TESSy)
varies considerably from one EU country to another, reflecting the quality of national
surveillance of this risk factor. According to reports, a continuous increase in legionellosis has
been evident since 2011. In the Slovak Republic in 2018, the increase in reported legionellosis
was more than three times higher than in 2017.

Based on the seriousness of this issue the public health programs and projects have adopted
atask focused on monitoring of Legionella colonization within selected water distribution
systems, including hospital facilities in Slovakia.

Krlacové slova: legioneloza, vodny aerosol, distribu¢né systémy vody, monitoring

Key words: Legionnairesdisease, water aerosol, water distribution systems, monitoring



Tichy Potok - Fenomén voda

Ing. KatarinaJankovicova
Ing. Dr.h.c. JaliusBinder

Vodohospodarska vystavba, §. p. Karloveska 2, 84102 Bratislava,
katarina.jankovicova@vvb.sk

Abstrakt: Téma vody, ktora je Zivotne dolezitd i dnes pre budicnost’ sveta a Slovenska, ma
nickol’ko uhlov pohladov. Jednym znich je téma zasob pitnej vody, a suvislosti s fou,
moznosti vyuzitia, zasob vody ktoré sa nachadzaju na tzemi Slovenska, a situaciu s pitnou
vodou Vv Eurdpe v globale. Pokasime sa odpovedat’ ¢i ¢aka Eurdpu taky isty tvrdy zapas
0 vodu, ako je boj o ropu a plyn, ktory uz sa rozbehol v celom svete a ma globalny charakter.

Abstract: The theme of water, which is still vital for the future of the world and Slovakia, has
several points of view. One of them is the topic of drinking water supplies and their
connection, possibilities of utilization, water supplies located in the territory of Slovakia and
the situation with drinking water in Europe globally. Let us try to answer whether Europe is
facing the same tough struggle for water, as the fight for oil and gas, which has already started
worldwide and is global in nature.

Kracéové slova: voda, vodna nadrz, globalne oteplovanie, zmena klimy,

Key words: water, water reservoir, dam, global warming, climate change



Znecisténi zdroji pitnych vod pesticidy a 1é¢ivy

Ing. MartaVVaclavikovaPhD., Ing. TatdnaHale§ov 4, Mgr. DanielaTomeSova

ALS Czech Republic, s.r.o. (tatana.halesova@alsglobal.com); +420 734 186 545

Abstrakt: Prostfedky na ochranu rostlin jsou syntetické organické latky nezbytné pro zajisténi
intenzivni zemédélské vyroby. Vzhledem k soucasnym klimatickym podminkam a zptisobu
hospodaieni zemédé€lct je prinik téchto latek do okolniho prostfedi velmi pravdépodobny.
V Zivotnim prostfedi se tak hromadi rozmanité chemické latky, které mohou mit pfi
dlouhodobé expozici negativni dopady na zivotni prostfedi, necilové organismy, ale také
zdravi Clovéka. Pesticidy byly pred vice nez 10 lety, spolu s farmaky a dalSimi latkami
identifikovany jako hlavni antropogenni stresory Utvarti povrchovych vod, tyto latky vsak
zhorSuji kvalitu podzemnich vod. Zatimco IéCiva se do vodniho prostiedi dostavaji
Z bodovych zdroju znecisténi, kontaminace pesticidy se déje prostfednictvim plosnych zdroji
Z intenzivni zemédelské ¢innosti nebo udrzby lest, vodnich ¢i méstskych ploch. Tyto moderni
mikropolutanty mohou byt transportovany az do surové vody (podzemni, povrchova), ktera je
upravena na pitnou vodu. Hygienické pozadavky na pitnou vodu stanovuje vyhlaska
Ministerstva zdravotnictvi ¢. 252/2004 Sb.

Dilezité je zabyvat se sledovanim spravného spektra téchto kontaminanti a vzhledem k jejich
Gast&jsimu vyskytu hledat moznosti eliminace z ZP napf. regulaci spotieby piipravki,
upravou ochrannych pdsem, pouzitim modernich technologii na upravu vod (ale také
napiiklad hledanim zptsobu urychleni jejich degradace v jiz zatizenych oblastech. V Cesku je
kvalita pitné vody dodavana vodarenskymi spoleénostmi na velmi vysoké svétové Grovni.

Klicova slova: pesticidy, 1é¢iva, pitnd voda, znecisténi
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Sucasné pristupy ku monitorovaniu a hodnoteniu pesticidov a ich
metabolitov v pitnej vode na narodnej urovni
Ing. Mgr. KatarinaJatz o v 4, PhD., RNDr. ZuzanaValovicova

Urad verejného zdravotnictva SR, Trnavska cesta 52, 826 45 Bratislava,
katarina.jatzova@uvzsr.sk, zuzana.valovicova@uvzsr.sk

Abstrakt: Pesticidy aich metabolity su realitou modernej doby. Z dovodu moznych
neziaducich ucinkov na l'udské zdravie sa ich pritomnost’ v pitnej vode musi prisne sledovat’.
Pesticidne latky v pitnej vode ziskali zvySent pozornost’ verejnosti po prepuknuti kauzy v
novembri 2017, kedy dodavatel' pitnej vody v okrese Dunajskd Streda zistil v ramci
prevadzkovej kontroly prekrocenie limitu pesticidu atrazin v zdrojoch pitnej vody avo
vodovodnej sieti vodovodov na Zitnom ostrove. Tento pripad presiahol lokalnu posobnost
aviedol k viacerym systémovym opatreniam na narodnej Urovni ako st najmid uprava
jestvujuicej narodnej legislativy resp. zavedenie nového pravneho rdmca, priprava materialu
uréeného pre dodavatel'ov pitnej vody, ktory upravuje problematiku postupu pri kontrole
a potvrdeni vyskytu pesticidov aich metabolitov v pitnej vode, zvySeny S$tatny zdravotny
dozor a monitoring kvality pitnej vody. Prispevok obsahuje zhrnutie krokov, ktoré Urad
verejného zdravotnictva Slovenskej republiky vykonal v oblasti pesticidov v pitnej vode
Vv chronologickom poradi od vypuknutia kauzy az po sucasnost’.

Abstract: Pesticides and their metabolites are a reality of modern times. Due to their possible
adverse effects on human health, their presence in drinking water must be closely monitored.
Pesticides in drinking water gained increased public attention after the case broken out in
November 2017, when a drinking water supplier in the district of Dunajska Streda found, as
part of an operational inspection, exceeding the limit of the pesticide atrazine in drinking
water sources and water supply network on Zitny ostrov. This case has gone beyond the local
scope and led to a number of systemic measures at national level, such as, in particular, the
modification of existing national legislation or implementation of the new legal framework
respectively, creation of material intended for drinking water suppliers regulating the issues of
the procedure for control and confirmation of pesticides and their metabolites presence in
drinking water, increased state health supervision and monitoring of drinking water quality.
This contribution summarizes the steps that the Public Health Authority of the Slovak
Republic has taken in the field of pesticides in drinking water in chronological order from the
outbreak to the present.

Klucova slova: pesticidy, metabolity pesticidov, monitorovanie, pitna voda

Key words: pesticides, pesticide metabolites, monitoring, drinking water
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Skusenosti so spracovanim udajov o spotrebe pripravkov na ochranu
rastlin pre kontrolu pitnej vody

Ing. Stanislav B arok

Ustredny kontrolny a skugobny ustav polnohospodarsky v Bratislave,
Odbor ochrany rastlin, MatuSkova 21, 833 16 Bratislava, Slovenska republika
Tel.: + 421 2 59 880 247, stanislav.barok@uksup.sk

Abstrakt: Odbor ochrany rastlin  Ustredného kontrolného a skuSobného ustavu
pol'nohospodarskeho v Bratislave zhromazd'uje a spracuva udaje o spotrebe pripravkov na
ochranu rastlin od pol'nohospodarskej prvovyroby. Tieto udaje mozno pouzit' aj na vypocet
priemeru spotreby ucinnych latok pre danu lokalitu za zvolené Casové obdobie. Nasledne
mozno vyuzit takéto tidaje aj na rieSenie zoznamu rezidui pripravkov na ochranu rastlin a ich
metabolitov, ktoré je potrebné stanovit’ v pitnej vode alebo v jej zdroji.

Abstract: Plant protection department of the Central Controlling and Testing Institute in
Agriculture in Bratislava collects and processes the data about plant protection products’
consumption from the farmers. These data can be used for calculating of average of
consumption for active substances for the given area during chosen period. Consequently
such data can be used also for elaboration of the list of plant protection products’ residues and
their metabolites that are needed to analyse in drinking water or its source.

KTucové slové: Pripravky na ochranu rastlin, i¢inn4 latka, spotreba, parcela.

Key words: Plant protection products, active substance, consumption, parcel/plot.
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Cyanobaktérie v slovenskych vodarenskych nadrziach stale aktuilne

RNDr. VieraNagyova, PhD., Mgr. LuciaChomov 4, PhD.

Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava,
e-mail: viera.nagyova@uvzsr.sk, lucia.chomova@uvzsr.sk

Abstrakt: Cyanobaktérie st prokaryotické organizmy. Stavbou bunky st podobné baktériam.
St schopné fotosyntézy a dokazu osidl'ovat’ r6znorodé biotopy, vratane vodnych. Medzi ne
patria aj vodarenské nadrze ako povrchové zdroje uréené na odber pitnej vody. Poziadavky na
kvalitu povrchovej vody a kvalitativne ciele povrchovej vody uréenej na odber pitnej vody
urc¢uje Nariadenie vlady Slovenskej republiky ¢. 269/2010 Z. z. v zneni neskorsich predpisov,
ktorym sa ustanovuji poziadavky na dosiahnutie dobrého stavu vod. Podl'a tohto predpisu je
sledovanie cyanobaktérii zahrnuté v ukazovateli producenty. Ich premnoZenie méze spdsobit’
nemalé problémy s kvalitou vyrabanej pitnej vody, ktora musi vyhovovat Vyhlaske
Ministerstva zdravotnictva Slovenskej republiky ¢. 247/2017 Z. z., ktorou sa ustanovuju
podrobnosti o kvalite pitnej vody, kontrole kvality pitnej vody, programe monitorovania a
manazmente rizik pri zasobovani pitnou vodou. V pitnej vode sa pritomnost a pocet
cyanobaktérii zistuje mikroskopickym stanovenim predpisanych biologickych ukazovatelov.
Ak je v povrchovej vode vodarenskej nadrze v obdobi ofakavaného zvysSeného vyskytu
cyanobaktérii nad 20 000 buniek/ml, musi sa v pitnej vode stanovovat’ aj d’al$i ukazovatel’ —
cyanotoxin mikrocystin LR. Preto Urad verejného zdravotnictva Slovenskej republiky v
Bratislave dlhodobo monitoruje vyskyt, druhové zlozenie a toxicitu cyanobaktérii na
ohrozenych lokalitach. Patria k nim najmi vodarenské nadrze Turcek, Malinec, Klenovec a
Hrinova, na ktorych bol zaznamenany vyskyt niekolkych rodov vldknitych a kokalnych
cyanobaktérii so schopnost'ou tvorby vodnych kvetov a produkciou cyanotoxinov.

Abstract: Cyanobacteria are prokaryotic organisms. Their cell structure is similar to that of
bacteria. They are capable of photosynthesis and are able to inhabit diverse habitats, including
aquatic habitats. These also include water reservoirs as surface resources for the supply of
drinking water. Requirements for surface water quality and quality objectives of surface water
for drinking water supply are set by the Government Regulation of the Slovak Republic no.
269/2010 Coll., as amended laying down the requirements for achieving good water status.
According to this regulation, the monitoring of cyanobacteria is included in the indicator
producers. Their overgrowth can cause considerable problems in the quality of the produced
drinking water, which must comply with the Decree of the Ministry of Health of the Slovak
Republic no. 247/2017 Coll. laying down details on drinking water quality, drinking water
quality control, monitoring and risk management program for drinking water supply. In
drinking water, the presence and number of cyanobacteria is determined by microscopic
determination of prescribed biological parameters. If there are more than 20,000 cells/ml in
the surface water of the water reservoir during the expected increase in cyanobacteria, another
indicator - the cyanotoxin microcystin LR - must also be determined in the drinking water.
Therefore, the Public Health Authority of the Slovak Republic in Bratislava monitors the
occurrence, species composition and toxicity of cyanobacteria in endangered localities in the
long term. These include in particular the water reservoirs Turcek, Malinec, Klenovec, and
Hrinova, where the occurrence of several genera of filamentous and cocal cyanobacteria with
the ability to produce water blooms and cyanotoxins was recorded.
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Kriacové slova: vodarenské nadrze, cyanobaktérie, cyanotoxiny, pitnd voda, legislativa,
biologické ukazovatele, kvalita pitnej vody
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Financovanie obnovy vodovodov

Ing. Peter Duroika

Podtatranska vodarenska spolocnost, a.s., Hrani¢na 662/17, 058 01 Poprad,
duroska@pvsas.sk

Abstrakt: Vodarenské spolo¢nosti na Slovensku musia spolu Vv nadriadenymi organmi,
mestami a obcami vyrie$it' financovanie infrastruktary vodovodov. V novom regulaénom
obdobi po roku 2021 je nutné definovat, aka ¢iastka z vodného bude pouzitd na obnovu
vodovodov.

Abstract: Water companies in Slovakia, together with higher authorities, towns and
municipalities, have to solve the financing of water supply infrastructure. In the new
regulatory period after 2021, it is necessary to define the amount of water rates, which will be
used for financing of infrastructure renewal.

KTuacové slova: Financovanie obnovy vodovodov

Key words: Financing of public water supply



Projektovani vodovodnich siti na modelu.

Ing. Lubomir M a c e k, CSc., MBA

Aquion, s.r.0.; Osadni 324/12a, 170 00 Praha 7, Ceska Republika,
lubomir.macek@aquion.cz, 00420 283 872 265

Abstrakt: Prispévek se zabyva projektovani vodovodnich siti véetné domovnich piipojek
pomoci modelu vodovodni sité. Projektantovi to piinasi rychlej$i postup, presnéjsi praci
S minimem formalnich chyb a vétsi pohodli. Prace na modelu kombinuje nékolik dil¢ich
modell: podrobny topologicky model vodovodni sité, digitdlni model terénu a polygonovy
uzavieny model pozemkd. Tato kombinace umoznuje projektantovi rychleji a snadngji
projektovat. Oproti modelim pro hydraulické vypocty je model projekéni mnohem
podrobnéjsi. Na zavér prace umoznuje projektantovi rychle vytvofit projektovou dokumentaci
— ruzné typy situaci, podéIné a pficné fezy, vykaz vymér zemnich praci a opravy komunikace
a dalsi.

Abstract: This papers is describing how to make a project of water mains including hosue
connections with use of project model. Consultant using a project model is working faster,
more precise with minimum of formal errors and also with much greater comfort. Working
with the model combine several particular models: detailed toplogical model of the water
network, digital terrain model and closed polygonal model of grounds. This combination
eables the project maker to work faster and easier. Comparing to the hydraulic simualiton
models, project model is much more detailed. At the end of the works on the project tje model
enabels to create very fast documentation for the project: various types of situational plans,
profiles and cross-sections as well as list of quantities of earthworks etc..

Klacové slova: projektovani vodovodnich siti, projekéni model, topologicky model
vodovodu, digitdlni model terénu, polygonovy model pozemki, rychlost a pfesnost
projektovani

Key words: projects of water network, projecting model, topological model of pipes, digital
terrain model, model of polygons of grounds, speed and accuracy of project works
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Trendy a vyuziti dat v dialkovych odectech

Ing. Tomas K luc¢ka

loT.water, s.r.0., Kolbenova 898/11, 190 00 Praha — Vysocany
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Abstrakt: Prispévek pojednava o smart meteringu ve vodarenstvi a jeho feSeni spole¢nosti
loT.water. Systém Smart Metering Grid spravuje naméfena data a integruje riizné odectové
systémy, zaroven také podporuje digitalizaci procesu, jak je naptiklad instalace vodoméra.
Velkym tématem je pak vyuziti dat, a to jak pro technologické fizeni vodarenskeé sité, tak i pro
rozvoj novych sluzeb koncovym zakaznikiim.

Abstract: The paper deals with smart water metering and its loT.water solution. Smart
Metering Grid system manages the measured data and integrates various remote readings
systems, but also supports process digitalization, such as instalation of water meter. A big
topic is the data usage both for technological water supply system and for the development of
new services to customers of water companies.

Kli¢ova slova: Smart metering, vodomeér, Odectové zafizeni, prenos dat, Internet véci, [oT
sité

Key words: Smart metering, water meter, SMG Device, data transmission, Internet of Things,
loT networks



Sucasny stav a zhodnotenie poloprevadzkovych skiisok v UV Rozgrund

prof. Ing. Danka B arlok ova, PhD.Y, prof. Ing. JanIlav sk y, PhD.Y,
Dpt. Viliam S i m k 0?, Ing. Ondrej Kapusta®

DK atedra zdravotného a environmentalneho inZinierstva, Stavebna fakulta STU,
Radlinského 11, 810 05 Bratislava, danka.barlokova@stuba.sk, jan.ilavsky@stuba.sk
2Viliam Simko-VODATECH, Ragianske myto 10990/1C, 831 02 Bratislava,
Simko.voda@gmail.com
3)Stredoslovenska vodarenska spolo¢nost’, a.s., Partizanska cesta 5, 974 01 Banska Bystrica,
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Abstrakt: Ciel'om ¢lanku je zhodnotit’ si¢asny stav a vykonané poloprevadzkové experimenty
v UV Rozgrund, uviest poznatky z jednotlivych sledovanych technolégii. Bola odsksana
klasicka uprava povrchovej vody z VN Rozgrund s tromi rozdielnymi filtranymi néplhami,
Klasicka uprava vody spolu s filtraciou cez granulované aktivne uhlie (Norit 830),
ultrafiltracia pouzitim plne automatizovaného zariadenia s membranovym modulom UA-640
(Microdyn-Nadir) a tiez ultrafiltracia spolu s filtraciou upravenej vody cez granulované
aktivne uhlie (GAU). Bola vyhodnotena Uc¢innost’ jednotlivych technoldgii a navrhnuté
alternativne sposoby upravy vody pre planovani modernizaciu UV Rozgrund.

Abstract: The aim of the article is to show the current state and to evaluate the pilot
experiments in the Rozgrund,water treatment plan (WTP) and to provide information on the
individual technologies monitored. Standard surface water treatment from the Rozgrund
reservoir with three different filter media, standard water treatment together with filtration
through granulated activated carbon (Norit 830), ultrafiltration by using fully automated
equipment with the UA-640 membrane module (Microdyn-Nadir) and also ultrafiltration
together with filtration of the treated water through granulated activated carbon (GAC) were
tested. The efficiency of individual technologies and alternative methods of water treatment
for the planned modernization of WTP Rozgrund were evaluated.

Klacové slova: pitnd voda, vodarenska nadrz Rozgrund, Upravita vody Rozgrund, kvalita
vody, poloprevadzkové skusky, klasickd uprava vody, membranova ultrafiltracia, aktivne
uhlie

Key word: drinking water, water reservoir Rozgrund, water treatment plant Rozgrund, pilot-
plant experiments, standard surface water treatment, membrane technology, activated carbon
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Postupné kroky piedprojektové piipravy rekonstrukce UV Plzeii

Ing. Pavel Do bias, Ph.D., doc. Ing. PetrDolejs, CSc.

W&ET Team Ceské Budgjovice, Pisecka 2, 370 11 Ceské Budgjovice
pavel.dobias@wet-team.cz, petr.dolejs@wet-team.cz

Abstrakt: Rekonstrukce technologické linky upravny vody, ktera je navic spojena
S vyznamnym stupném modernizace, je Casové velice narocna operace. Pii jejim kvalitnim
zvladnuti piinasi vyborné fungujici upravnu vody, jejiz provoz je i po ekonomické strance
optimalizovan. Tento pfispévek rekapituluje jednu z komplexnich ptedprojektovych piiprav
rekonstrukce. UV Plzeti je jedna z nejvétsich upraven vody v CR, ktera se miize pysnit i prvni
aplikaci filtraéni napln¢ Filtralite Mono-Multi ve filtrech s velikou filtraéni plochou. Tato
rekonstrukce (a jeji pifiprava) odstartovala v procesu filtrace pies vrstvu zrnitého materialu
malou, ale vyznamnou revoluci v ¢eském vodarenstvi.

Abstract: The reconstruction of the water treatment plant technology train with high level of
modernization is a very time-consuming operation. However, the right approach could bring
the satisfactory results in the form of a functioning treatment plant and economic optimization
of the plant operation. This paper is concerned on recapitulation of the most complex
preliminary study for DWTP Plzeii reconstruction. DWTP Plzenn is one of the biggest
treatment plants in Czech Republic. One of the most interesting technology steps of DWTP
Plzeni technology train is dual-media filtration with the filtration material Filtralite Mono-
Multi. This application of the Filtralite material started small technology revolution in Czech
waterworks.

KTacové slova: predprojektova piiprava, aktivni uhli, flotace, filtrace, Filtralite, rekonstrukce,
UV Plzeit

Key words: preliminary study, activated carbon, dissolved air flotation, granular media
filtration, Filtralite, reconstruction, DWTP Plzen
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Postupna rekonstrukce UV Plzeii a jeji provozni vysledky

Milan D rd a¥, Ing. MartinaKlimto v 4?

’ 1)ENVI-PQR, s.r.0., Na Vlcovce 13/4, 160 00 Praha 6, drda@envi-pur.cz
AVODARNA PLZEN, a.s., Malostranska 143/2, 317 68 Plzefi, martina.klimtova@vodarna.cz

Abstrakt: Zdrojem surové vody pro upravnu vody (UV) Plzei je povrchova voda z feky
Uhlavy. Technologicka linka je cilené slozena s ohledem na proménlivou kvalitu zdroje.
Vsrpnu 2013 byla zahajena rozsahla rekonstrukce stavebnich a technologickych ¢&asti.
Rekonstrukce byla dokoncena v zaii 2015. V ptispévek se vénuje pribéhu kompletni
rekonstrukce objektu filtrace. V druhé ¢asti jsou prezentovany provozni vysledky druhého a
tfetiho separa¢niho stupné technologické linky UV Plzeti.

Abstract: Water treatment plant in Pilsen uses as the source raw water the surface water from
the river Uhlava. Water treatment technology is set with respect to variable quality of raw
water. Extensive reconstruction of the construction and technological parts began in August
2013. The waterwork reconstruction was completed in September 2015. The paper is focused
on reconstruction of the filtration building. The second part presents the operation results of
the second and third separation step this plant.

Kli¢ova slova: uprava pitné vody, rekonstrukce upravny vody, filtrace, odstranéni manganu,
odstranéni organickych latek

Key words: drinking water treatment, waterwork reconstruction, filtration, manganese
removal, organic substances removal
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Upravne vod Stredoslovenskej vodarenskej spolo¢nosti, a.s. Banska
Bystrica, zhorsujica sa kvalita vodarenskych zdrojov a potreba
koncepc¢ného rieSenia zachovania a zabezpecenia bezpecnej pitnej vody
pre buduce generacie

Ing. Ondrej Kapusta

Stredoslovenska vodarenska spolo¢nost, a.s., Partizanska cesta 5, 974 01 Banska Bystrica
kapusta.ondrej@stvs.sk

Abstrakt: Voda je jednym zo zékladnych prirodnych zdrojov. Kazdy ¢lovek bez ohl'adu na
stupenl rozvoja a jeho socidlne a ekonomické podmienky ma pravo na pitni vodu dobrej
kvality pri zachovani hydrologickych, biologickych a chemickych funkcii ekosystémov.
Pristup ku kvalitnej pitnej vode patri v europskom regione k beznym poziadavkdm
obyvatelov. Je samozrejmé, ze poziadavky na bezpecnu pitni vodu sa buda stupnovat a
plnenie tychto poziadaviek si bude v pripade seridozneho pristupu a rieSenia vyzadovat
dostatok casu. Na Slovensku je pitna voda dodévana verejnymi vodovodmi ziskavana z 80 %
z podzemnych vodarenskych zdrojov a20 % tvoria povrchové vodarenské zdroje. Na
Slovensku sa nachddza vela prameiov, najma v horskych oblastiach, ktoré si vhodné na
zasobovanie. Voda v nich ma velmi dobru kvalitu, ktora spiia poZiadavky na pitnti vodu.
Avsak je nezvratitelné, ze v poslednych rokoch pozorujeme zmenu kvality a vydatnosti
tychto zdrojov, nezvratiteIne stvisiace so zmenou klimatickych pomerov. Vzhl'adom na
zhorSujucu sa kvalitu vod si Coraz CastejSie kladieme otazok ohl'adne zabezpecenia bezpecnej
pitnej vody a s tym stvisiace systematické, koncepéné a finanéne planované riesenie tychto
problémov, pre zachovanie vody v pozadovanej kvalite a mnoZstve pre budlice generacie.

Abstract: Water is one of the basic natural resources. Every person, irrespective of their level
of development and their social and economic conditions, has the right to good quality
drinking water while maintaining the hydrological, biological and chemical functions of
ecosystems. Access to quality drinking water is one of the common demands of the
population in the European region. It goes without saying that the requirements for safe
drinking water will be stepped up and will require sufficient time for a serious approach and
solution. In Slovakia, drinking water supplied by public water supply is obtained from 80%
from underground water sources and 20% from surface water sources. There are many springs
in Slovakia, especially in mountain areas that are suitable for supply. The water in them is of
very good quality, which meets the requirements for drinking water. However, it is
irreversible that in recent years we have seen a change in the quality and yield of these
resources, irreparably linked to the change in climate. Given the deteriorating water quality,
we are increasingly asking ourselves questions about the provision of safe drinking water and
the related systematic, conceptual and financially planned solutions to these problems, to
maintain the water of the required quality and quantity for future generations.

KTicové slova: bezpeéna pitna voda, klimatické zmeny, koncep¢né riesenie,

Key words: safe drinking water, climate change, conceptual solution



Rekonstrukce upraven vody ve vlastnictvi SVS a.s.

Ing. Pavel St ¥ e d a, Ing. Lukas Pis ek, Ing. Jindiich Sestak, Ing. Josef Drbohlav

Sweco Hydroprojekt a.s., Taborska 31, Praha 4, pavel.streda@sweco.cz

Abstrakt: Odstranovani zeleza a manganu je spoleénym jmenovatelem projektl rekonstrukce
upraven vody, které v soucasnosti fesi SeveroCeska vodarenska spole¢nost a.s. (SVS a.s.). Na
rozdil od ptedchozi etapy, v niz byly rekonstruovany pievazné upravny vody vyuzivajici
povrchové zdroje, jde v aktudlni etapé o zdroje podzemni. Technické feSeni zahrnuje 1 sorpci
na granulovaném aktivnim uhli. Zvolené uspotfadani technologické linky jednotlivych
upraven vody odrazi na jedné strané snahu po jednotném technickém feSeni rekonstrukce, na
stran¢ druhé je nutno vzit v tvahu i rozdily dané riznym stavem i technologickou koncepci
upraven vody pred rekonstrukci.

Abstract: Iron and manganese removal is a common denominator of water treatment plant
reconstruction projects currently being solved by Severofeska vodarenska spolecnost a.s.
(SVS a.s.). Unlike the previous stage, in which mainly water treatment plants using surface
water resources were reconstructed, these are currently groundwater sources. The technical
solution includes sorption on granulated activated carbon. The chosen arrangement of the
process line of the individual water treatment plants reflects on the one hand the effort for a
uniform technical solution of the reconstruction, on the other hand it is necessary to take into
account the differences given by the different state and technological concept of water
treatment plants before reconstruction.

Kli¢ova slova: Upravna vody, technologick4 linka, Zelezo, mangan, specifické organické
latky.

Key words: Water treatment plant, process line, iron, manganese, specific organic compounds
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Modernizace Upravny vody Zelivka — dostavba filtrace s GAU

Ing. Ladislav Sommer

Sweco Hydroprojekt a.s., 140 16 Praha 4 — Nusle, Taborska 31, ladislav.sommer@sweco.cz

Abstrakt: V tomto ¢lanku jsou prezentovany informace o pribéhu pifipravy modernizace
nejvétsi tpravny vody v Ceské republice — tpravny vody Zelivka. Cilem modernizace této
upravny je nejen zajisténi potiebného mnozstvi pitné vody v pozadované kvalité s ohledem na
rizikové scénéfe klimatickych zmén, ale i snizeni koncentrace nové sledovanych a i v
budoucnu zjistovanych latek v surové vodé. Navrhovana opatfeni investicniho charakteru
patii k nejvétSsim modernizaénim z4sahlim v historii Gpravny.

Abstract: This article presents information on the design preparation of upgrade of the largest
water treatment plant in the Czech Republic - the Zelivka Water Treatment Plant. The aim of
the modernization of this treatment plant is not only to ensure the required quantity of
drinking water in the required quality with respect to risk scenarios of climate change, but
also to reduce the concentration of newly monitored and in future detected substances in raw
water and to ensure 100 % safe drinking water. The proposed investment measures are among
the largest modernization interventions in the plant's history.

Kli¢ova slova: Upravna vody Zelivka, modernizace upravny vody, granulované aktivni uhli,
filtrace na granulovaném aktivnim uhli.

Key words: Zelivka Water Treatment Plant, upgrade of Water Treatment Plant, granular
activated carbon, filtration on granular activated carbon.
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Rok realizace dostavby filtrace GAU UV Zelivka

Ing. Richard Schejbal, Ing. LadislavSommer

SWECO Hydroprojekt, a.s., Taborska 31, 140 00 Praha 4; richard.schejbal@sweco.cz

Abstrakt: Prispévek popisuje aktualni stav stavby. Uvadi projektovany rozsah dostavby
nové Filtrace GAU a souvisicich novych i rekonstruovanych objekt. Soustiedi se na
specifické problémy ptfedevSim stavebni ¢asti dila, napt. na nékteré atypické pozadavky
souvisici s hlavnimi materidly jako je vodostavebni beton nebo korozivzdorna ocel.
Dulezitost stavebné technického prizkumu i1 osobni znalosti Upravny. Neékteré dilci
zmény vyvolané vybranym zhotovitelem a problematika finalniho vybéru klicovych
prvka jako je napf. oplasténi budovy nebo drendzni systém., neoekavané skutecnosti
zjisténé béhem realizace a nezvyklé materidly a technologie dosud pouzité. Zavérem
okomentujeme zkuSenosti z pohledu vykonu autorského dozoru.

Abstract: The paper describes the current state of construction. It shows the projected
extent of completion of the new GAU Filtration and of all related new and recostructed
objects. It focuses on specific problems, especially of the construction part of the work,
eg. Some atypical requirements related to the main materials such as waterproofing
concrete or stainless steel. Importance of constuction-technical research and personal
knowledge of the plant. Some partial changes induced by the selected contractor and
problems of the final selection of key elements such as builbing cladding or drainage
system for filters. Finally, we comment the experience from point of view of author
supervision.

Kli¢ova slova: Dostavba objektu; ocelova konstrukce haly; korozivzdorna ocel;
poZadavky na vodotésnost; prace provadéné po hornicku; vystylky z polyetylénovych
desek; technické specifikace

Keywords: Building completion; steel structures of the hall; stainless steel; watertightness
requirements; mining works; linings of polyethylen thin plates; Technical specifications
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Nova upravna vody v Pisku - tFistupniova uprava vody flotaci a filtraci pres
filtra¢ni material Filtralite a aktivni uhli

Ing. PetraHruskov 4, Mgr. Tomas BrabenecV, Ing. TomasMunzarb,
Ing. Jifi Stara?

Vl)ENVI-PUR, s.r.0., Na VI¢ovce 13/4, 160 00 Praha 6; info@envi-pur.cz
ACEVAK, a.s., Severni 2264/8, 37010 Ceské Bud¢jovice; jiri.stara@cevak.cz

Anotace: M¢ésto Pisek je zasobovano pitnou vodou ze dvou zdroju. Ptiblizné 20 % vody je
piivadéno Jihogeskou vodarenskou soustavou z nadrze Rimov na Ceskobud&jovicku, hlavnim
zdrojem je pak upravna vody Pisek, jez odebira vodu z feky Otavy. Tato upravna vznikla
v roce 1963 a béhem pozdéjsich desetileti prosla pouze dil¢imi stavebnimi a technologickymi
zménami. Jeji technologicka linka prakticky dosahla hranice zivotnosti a naklady na provoz
byly dosti vysoké. Z téchto divodi a dale pro vysokou finan¢ni naro¢nost zasadni
rekonstrukce objektu staré Upravny bylo rozhodnuto, ze dojde ke stavbé upravny vody nové
na ,,zelené louce™ s modernim technologickym zafizenim, které zajisti lepsi jakost vody a
stabilitu procesu vyroby pitné vody. Stavba byla zahdjena vkvétnu 2017 a nova
technologickd linka sestdva z tfiStupniové upravy vody. Prvnim stupném je flotace
rozpusténym vzduchem (DAF), stupen druhy je tvotfen otevienymi filtry s dvouvrstvou naplni
Filtralite Mono-Multi Fine (FMMF). A jako tfeti stupen jsou zafazeny oteviené sorpéni filtry
snaplni granulovaného aktivniho uhli (GAU) WG 12. Vsechny filtry jsou vybaveny
drenaZnim systémem Leopold.

Abstract: Pisek is supplied with drinking water from two sources. About 20% of the source is
the South Bohemian Water System from the Rimov reservoir and the main source is the water
treatment plant of Pisek, which draws water from the Otava River. This plant was established
in 1963 and the technology line has begun to reach the end of its lifetime in recent years and
the operating costs have been quite high. For this reason, it was decided to build a new water
treatment plant with modern technological equipment that will ensure better water quality and
stability of the drinking water production process. Construction began in May 2017 and the
new technological line consists of a three-stage water treatment. The first stage is Dissolved
Air Flotation (DAF), the second stage consists of open filters with a dual-layer - Filtralite
Mono-Multi Fine. And the third stage are open filters filled with granular activated carbon
WG 12. All filters are equipped with a drainage system Leopold.

Kli¢ova slova: tiprava vody, filtrace, flotace, DAF granulované aktivni uhli (GAU), Filtralite
Mono-Multi Fine (FMMF)

Key words: water treatment, filtration, flotation, DAF, granular activated carbon, Filtralite
Mono-Multi Fine
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30 rokov prevadzky UV Jakubany (klasicka vrs. membranova filtracia)

Ing. Mikula§ Kovarl

Podtatranska vodarenska prevadzkova spolo¢nost’, a. S., Poprad, Hrani¢na 662/17,
058 89 Poprad, mikulas.koval@pvpsas.sk

Abstrakt: Prevadzka upravne vod UV Jakubany bola zahajena v roku 1989. Po 30-roénej
prevadzke je potrebné planovat’ jej obnovu, pripadne modernizaciu s vyuzitim vsetkych
pozitivnych skusenosti terajSicho technického riesenia tejto Gpravne pitnej vody.

Abstract: Operation of the water treatment plant Jakubany started in 1989. After 30 years of
its operation, it is necessary to plan its renewal or modernization using all the positive
experience of the current technical solution in the treatment of drinking water.

KrIacéové slova: pitna voda, kvalita vody, uprava vody, upraviia vod, obnova, modernizacia

Key words: drinking water, water treatment, water quality, water treatment plan, renewal,
modernization


mailto:mikulas.koval@pvpsas.sk

UV Chiibska — poznatky ze zku$ebniho provozu

Ing. SonaPilzovaY Milan D rda?, Ing. Robert M ac h?

DSeverogeské vodovody a kanalizace, a.s., Pritkovska 1689, 415 50 Teplice. Email:
sona.pilzova@scvk.cz, robert. mach@scvk.cz
2ENVI-PUR, s r.0., Na VI¢ovce 13/4, 160 00 Praha 6. Email: drda@envi-pur.cz

Abstrakt: Prispévek pojednava o vysledcich zkusebniho provozu rekonstruované upravny
vody Chiibska.

Abstract: The contribution deals with the findings from the trial operation of the reconstructed
Chribska water work.

Klicové slova: rekonstrukce, ipravna vody, separace

Key words: reconstruction, water treatment plant, separation
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Uprava podzemni vody s vysokymi koncentracemi Zeleza a manganu —
porovnani membranové a sedimentacni technologie

Ing. Tomas Munzar, Mgr. Toma§ Brabenec, Ing. PetraHruskova

ENVI-PUR, s.r.o., Na VI¢ovce 13/4, 160 00 Praha 6; info@envi-pur.cz

Abstrakt: Z hlediska vyskytu je Zelezo a mangan nejcastéjsi ptimési podzemnich vod, a proto
je dualezité aplikovat v takovych ptipadech technologie, které tyto dostateéné eliminuji. Pro
dikladné odstranéni je dulezité¢ fadné provzdusnéni surové vody, které lze realizovat napf.
pomoci technologie BUBLA, FUKA nebo pomoci injektorti, které jsou zakladnim kamenem
obou technologii zmiftovanych v tomto ¢lanku.

Keramicka membranova filtrace, kterou spolecnost ENVI-PUR, s.r.o. prodava pod
obchodnim nazvem AMAYA, byla na této lokalité testovana v ramci projektu TACR (kod
projektu: TH04030402) a slouzi pfedevsim k G€¢innému odstranéni organickych latek, barvy,
zakalu a mikroorganismii. AvSak pii spravné kombinaci provzduSnovaciho zafizeni a
ptislusné chemie, je bez vétSich problému schopna odstraniovat i zmifiované Zelezo a mangan.
Na podzemni zdroje bylo v ramci testovani odstranéni zeleza a manganu zapojena také
dvoustupniova separace tvorena lamelovym separatorem s naslednou filtraci pies filtracni
material Filtralite Mono-Multi.

Abstract: Iron and manganese are one of the most pollutants in groundwater, so it is important
to apply technologies in these cases that sufficiently eliminate these two substances. To
remove these metals is important the aeration of the raw water, which can be realized by
BUBLA, FUKA technologies or injectors, which are the cornerstone of the two technologies
mentioned in this article.

Ceramic membrane filtration - AMAYA 5.2 - has been tested at this site as part of the TACR
project (project code: TH04030402) and serves primarily to effectively remove organic
matter, colour, turbidity and microorganisms. However, with the proper combination of
aeration equipment and the appropriate chemistry, it is able to eliminate the mentioned iron
and manganese too. Iron and manganese was separated by lamella seapator and filtralite too.

Klicova slova: tiprava vody, lamelovy separator, filtralite, membrana, keramicka filtrace

Key words: water treatment, lamella separator, filtralite, membrane, ceramic filtration
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Praktické skusenosti so stvrdzovanim pitnych vod
na upravni vody Horny Turcek

Ing. TeréziaM arcovaY, Mgr. JurajPetrovich, Ing. Pavol Dur ¢ e k?,
Ing. Jozef Ivani¢®, Ing. JanHajab 4 ¢, Ing. Vladimir D z 4 r¥

UMesser Tatragas s.r.o., Bratislava, ?ProMinent Slovensko s.r.o., Bratislava
3StVPS a.s., Banska Bystrica

Abstrakt: Prirodzena mineralizacia pitnych vod ma vyznam nielen pri jej Gprave a distribucii,
ale predovSetkym pri vplyve na l'udsky organizmus. Novodoba medicina sa venuje
vyskumom kardiovaskularnych ochoreni v suvislosti s vel'mi mékkou vodou. Ako prvy sa
tejto problematike zacal venovat japonsky chemik Kobayashi (1957). Z jeho vyskumov
v skratke vyplyva, ze méikka voda sposobuje kornatenie ciev. Hlavnym problémom dlhodobe;j
konzumacie prili§ mikkej vody je vyplavovanie elektrolytov z organizmu a s tym spojené
kardiovaskularne problémy.

Mikka voda spdsobuje tazkosti pri jej Uprave a distribucii, jej korozivita atakuje potrubia,
vodojemy a armatiry. Voda sa tym navySe obohacuje o neZiadlce latky. Obsah vépnika
a hor¢ika viazaného na hydrogénuhliCitany sa preto stal jednym z dblezitych atribatov kvality
pitnych vod.

Na Slovensku sa nachadza viac oblasti, kde su midkké, malo mineralizované vody. Patri sem
aj zdroj povrchovej vody Turéek. Vodarenska nadrz Turcek je zdrojom pitnej vody pre okresy
Prievidza, Ziar nad Hronom a Turéianske Teplice. Celkovy objem nadrze je 10,8 miliénov m?
a zabezpeCeny vodarensky odber je 0,5 m?/s. Aplikdcia technologie stvrdzovania pomocou
CO2 na tpravni vody Horny Turéek prebehla zaciatkom roku 2017 v spolupraci s firmou
ProMinent. Bola pouzita technologia stvrdzovania vapnom a oxidom uhli¢itym.

Abstract: Natural mineralization of drinking water is necessary not only during the treating
process and during the distribution, but mainly for the human body. Latter-day medicine is
engaged in a research of the cardiovascular diseases related to very soft water. Japanese
chemist Mr. Kobayashi (1957) did first research this theme. The results from his research
show that soft water can cause vascular hardening. The main problem of long-term
consumption of very soft water is the electrolyte loss from body, which is directly linked to
cardiovascular diseases.

Soft water causes disorders in its treating and distribution, its corrosivity is attacking the
piping, water reservoirs and fittings. Furthermore, the water is enriched with unwanted
substances. Therefore the content of calcium and magnesium bonded to hydrogen carbonate
becomes one of the important attributes of drinking water quality.

In Slovakia, there are more regions with soft, low mineralized waters, including the surface
drinking water source in Turcek. The water reservoir Turcek is a source of drinking water for
districts of Prievidza, Ziar nad Hronom and Tur&ianske Teplice. Total volume of the reservoir
is 10,8 millions m? and the secured water offtake allowed is 0,5 m?*/s. The application of the
water hardening process with CO; at the drinking water treatment plant Horny Tur¢ek was
accomplished in the beginning of 2017 with the cooperation of the company ProMinent. The
technology of hardening with lime and carbon dioxide was used.

KTtacové slova: mékka voda, stvrdzovanie vod, mineralizacia, oxid uhli¢ity

Key words: soft water, water hardening, remineralisation, carbon dioxide
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Uprava vody s vysokymi koncentracemi vapniku a hor¢éiku prostiednictvim
membranové technologie a nasledné zpracovani odpadni vody

Mgr. Toma§ Brabenec, Ing. PetraHruSkovéa, Ing. TomdSMunzar

ENVI-PUR, s.r.0., Na Vicovce 13/4, 160 00 Praha 6; info@envi-pur.cz

Abstrakt: Tvrdost pitné vody, ktera se vyjadiuje jako suma koncentraci vapniku a hot¢iku, by
se dle Vyhlasky 252/2004 Sb., méla pohybovat v rozmezi 2-3,5 mmol-L™ (DH). Velmi mé&kka
voda Casto byva agresivni a zpiisobuje korozi potrubi. Naopak vyssi tvrdost mlze napf.
zhorSovat senzorické vlastnosti, snizovat zivotnost potrubi tvorbou inkrustaci ¢i sniZzovat
rozpustnost mydla a pracich prosttedkll ve vodé. A praveé s vysokou tvrdosti upravené vody se
potykaji na fadé mist Ceské republiky. Membréanova filtrace prozatim neni b&zné vyuZivanou
technologii pro odstraniovani vapniku a hoiciku, toto pouziti se vSak jevi vice nez vhodné i
s ohledem na nasledné zpracovani odpadni vody. Koncentrace vapniku a hoi¢iku dosahovaly
hodnot az 6 mmol-L™. Z tohoto diivodu doslo k testovani reverzné-osmotické membrany a
dvou nanofiltratnich membran. Cilem testii bylo zhodnoceni kvalitativnich a kvantitativnich
parametri vcetné otazek tykajici se vzniklych odpadnich vod (jejich mnozstvi, naklddani s
nimi apod.).

Abstract: The hardness of drinking water, which is expressed as the sum of the concentrations
of calcium and magnesium, should be in the range of 2-3.5 mmol-L™. Very soft water is often
aggressive and causes corrosion of the pipeline. Conversely, a higher hardness can for
example deteriorate the sensory properties, reduce the life of the pipeline by incrustation, or
reduce the solubility of soap and detergents in water. And the high water hardness is a
problem in many places in the Czech Republic. Membrane filtration is not yet a commonly
used technology for the removal of calcium and magnesium, but this application seems to be
more than appropriate with regard to the subsequent treatment of waste water. Calcium and
magnesium concentrations reached values up to 6 mmol-L™. For this reason, a reverse-
osmotic membrane and two nanofiltration membranes were tested. The aim of the tests was to
evaluate the qualitative and quantitative parameters, including questions concerning the
generated waste water (their quantity, management, etc.).

KT'aéové slovéa: Uprava vody, tvrdost vody, membranova filtrace, kalové hospodastvi.

Key words: Water treatment, water hardness, membrane filtration, sludge management.



Mezopérovité polyoxidy Fe (111) A Mn (1V) )
na klinoptilolite — potencialne viacfunkény nanogeokompozit pre UV

Prof. Ing. EvaChmielewska, CSc.V,
Ing. Jalius D e k a n, PhD.?, Prof. Ing. Jozef Si t e k, DrSc.?

DPrirodovedecka fakulta Univerzity Komenského, Mlynska dolina B2, Ilkovi¢ova 6,
842 15 Bratislava 4, chmielewska@fns.uniba.sk
2Ustav jadrového a fyzikalneho inZinierstva, Fakulta elektrotechniky a informatiky STU,
llkovicova 3, 812 19 Bratislava

Abstrakt: Prudky vyvoj v mikroelektronike istym spdsobom ovplyvnil aj smerovanie upravy
inych povrchov, nielen kovov, preto sa s pojmom technika tpravy alebo inziniering povrchov
stretdvame aj pri vyrobe adsorbentov pre vodarenstvo aréznych materidlov v inych
priemyselnych odvetviach. Obzvlast vyznamny je tento fenomén pri syntéze hybridnych
alebo kompozitnych materidlov resp. adsorbentov, kde je dolezit¢é ndjst vhodni nosnu
matricu, ekonomicky pristupnti, s primeranymi mechanickymi vlastnost’ami, ktora by sluzila
ako nosi¢ polyfunkénych membran bud’ hydrogélovych (polymérnych) alebo keramickych
(porovitych). Vzhl'adom k tomu, ze Slovensko je krajina bohata na prirodné zeolity (druh
klinoptilolit), predstavuje isty potencidl na intenzivnejSie zhodnocovanie tychto prirodnych
zdrojov aj vtejto oblasti. Ako nosnda matrica je vhodny na pripravu réznych
nanogeokompozitov. Predmetom tohto vyskumu bola preto soél-gélovd priprava
nanodisperznych polyoxidov Zeleza amanganu na domacom prirodnom zeolite
(klinoptilolite) za ucelom ziskania multifunkéného adsorbenta a Studium vlastnosti tohto
nanogeokompozitu recentnymi analytickymi technikami (XPS, SIMS,SEM, XRD,
Mossbauerova spektroskopia, TG, BET). Zameranie tohto vyskumu sa teda uskuto¢nilo v
silade s akénym programom Unie do roku 2020 (EAP 2012/0337, COD) o podpore
udrzatelného a efektivneho vyuZivania prirodnych zdrojov, ku ktorym sa na Slovensku uz
dlhodobo radia aj prirodné zeolity.

Abstract: A rapid development of microelectronics influences also the course of development
of other branches which deal with treatment of various material and their surfaces, e.g. like by
composite adsorbents. Some compatible terminology used to be applied by process
description of surface engineering methods, respectively. Based on Slovakian huge zeolite
deposit, there is expected to enhance this mineral exploitation, especially by inland scientific
community for environmental remediation and cleanup processes. Zeolite as the carrier or
support for other functional groups or membrane deposition might represent some perspective
potential for its versatile valorization. Thus, the scope of the study presented was to examine
FeO(OH) and MnOx precipitates covered the clinoptilolite-rich tuff surface, their morphology
and composition using the accessible analytical techniques (SEM-EDS, XPS, XRD, FT IR,
TG and Mdssbauer spectroscopy) and furthermore to verify its adsorption properties toward
some metallic ions and thus to contribute in developping of new approaches in adsorption
based water purification, what is according to EU programme till the year 2020 (EAP
2012/0337, COD), supporting the sustainable and effective utilization of natural resources.

KItacové slova: klinoptilolitovy tuf, zeolit preparovany oxidmi manganu a Zeleza,
Mossbauerova spektroskopia, multifunkény adsorbent

Key words: clinoptilolite-rich tuff, zeolite activated with manganese and iron oxides,
Maossbauer spectroscopy, multifunctional adsorbent



Moderni technologie hlidaji kvalitu pitné i odpadni vody v Praze

Ing. VeronikaVlachovab, Ing. BohdanaTlaskalovaY, Ing. ZuzanaNovakovab,
Ing. Miroslav Zezu |l a?

Dprazské vodovody a kanalizace, a.s., Ke Kablu 971, 102 00 Praha 10
veronika.vlachova@pvk.cz, bohdana.tlaskalova@pvk.cz, zuzana.novakova@pvk.cz
JECM ECO Monitoring, a.s, Nevddzova 5, 821 01 Bratislava, miroslav.zezula@ecm.sk

Abstrakt: Spole¢nost Prazské vodovody a kanalizace, a.s. (PVK) je provozovatelem
vodohospodaiské infrastruktury hl. m. Prahy. Zabyva se upravou a distribuci pitné vody i
odvadénim a ¢isténim odpadnich vod. Kvalita vod je sledovana pravidelnymi akreditovanymi
laboratornimi rozbory a dale kontinualnimi spektrometrickymi analyzatory kvality vody
(S::CAN). V soucasnosti jsou timto zpisobem sledovany vSechny vstupy pitné vody do
prazské distribuéni sité a také kli¢ové piitoky odpadni vody na Ustiedni &istirnu odpadnich
vod Praha. Zatfizeni S::CAN poskytuji informace 0 kvalit¢ vody 24 hodin denné a diky
on-line pfenosu vysledki do fidiciho systému piedstavuji systém vcasného varovani. Cilem
ptispévku je shrnout témer 8 let zkuSenosti s provozem S::CAN sond v provoznich
podminkach PVK se zaméfenim na oblast distribuce pitné vody.

Abstract: Prazské vodovody a kanalizace, a. s. (PVK, a. s.) is the operator of the Prague water
management infrastructure. It deals with the treatment and the distribution of drinking water
and with the drainage and treatment of the wastewater. The quality of drinking and
wastewater is monitored by regular accredited laboratory analyzes and by continuous
analyzers S::CAN (spectrometric water quality analyzer).

All inputs of drinking water to the Prague distribution system are monitored on a continuous
basis and S::CAN equipment has also been installed on the inflows to the Central Wastewater
Treatment Plant in Prague. The probes provide information about the quality of drinking and
wastewater 24 hours a day and the results are transmitted online to the control system. They
also work as an early warning system.

The aim of this paper is to summarize almost 8 years of experience with the operation of
S::CAN probes in PVK operating conditions, especially with focus on drinking water supply.

Kli¢ova slova: kontinualni analyzator, kontinualni monitoring, kvalita pitné vody, Praha

Key words: continuous analyzers, continuous monitoring, the quality of drinking water,
Prague



Druhy dech vézovych vodojemii
— vyuziti specifického stavebniho dédictvi v Ceské republice
Ing. Robert Ko finek, Ph.D., Ing. AlenaKristova

Vyzkumny ustav vodohospodaisky, T. G. Masaryka, vefejna vyzkumna instituce, pobocka
Ostrava, Macharova 5/954, 702 00, Ostrava, robert.korinek@vuv.cz, +420 595 134 823.

Abstrakt: Vézové vodojemy. Technické ikony vodarenstvi. Jsou specifické vyvojem
konstruk¢nim, materialovym, vyvojem vlastnich vodarenskych technologii a uplatiovani
architektonickych dobovych trendt na vertikdlnich stavbach. Maji na naSem uzemi dolozenou
vice nez 600 letou historii, n¢které slouzily i n¢kolik set let. Byly dievéné, ocelové, zdéné i
betonové, dosahuji vysek i pies 60 metri. Jsou pod nimi podepsani nejvyznamngjsi
projektanti, stavitelé, mezinarodn¢ prosluli architekti. Pfitahuji pohledy a zdjem laické i
odborné vetejnosti. A hlavné vyzyvaji k odvaznym konverzim a k hledani novych moznosti
jejich vyuziti.

Abstract: Elevated water tanks. Water engineering technical icons. They are specific by the
development of construction, material, development of their own water technology and the
application of architectural contemporary trends on vertical constructions. They have
documented more than 600 years of history in the Czech Republic, some of them served for
several hundred years. They were wooden, steel, brick and concrete, reaching heights of over
60 meters. Signed by the most prominent designers, builders and internationally renowned
architects. They attract the views and interest of the lay and professional public. And, above
all, they call for bold conversions and new ways of using them.

Kli¢ova slova: vézovy vodojem — nové vyuziti — konverze — stavebni dédictvi

Keywords: Elevated wate tank — new usage — conversion — building heritage
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Moznosti Fizeni jakosti vody ve vodovodni siti

Ing. Jan R u ¢k a, Ph.D.Y, Ing. MarkétaR ajnochova?, Ing. Tomas Suchagek?,
Ing. Michal Korab ik, MBA

1)Vysoké Vuéeni technické v Brng, Fakulta stavebni, Ustav vodniho hospodaristvi obci,
Zizkova 17, 602 00 Brno, jan.rucka@vut.cz, tel.: +420 54114 7734

Abstrakt: Piispévek popisuje Cinnosti, které byly v prubéhu let 2018 a 2019 provadény na
vodovodni siti mésta Vsetina v rdmci dlouhodobého programu, jehoz cilem je implementovat
do bézné¢ho provozu vodovodni site¢ systém fizenych proplachii vodovodniho potrubi
a vyhodnotit dopad tohoto zptisobu provozovani na jakost vody v siti. Na feSené vodovodni
siti byl provadén dlouhodoby podrobny monitoring jakosti pitné vody, ktery byl zahajen jiz
pied proplachem, byl provadén béhem proplachu a pokracoval az do zafi 2019. V ramci
monitoringu jakosti vody byly z vodovodni sit¢ pribézné odebirdny vzorky pro
mikrobiologicky, chemicky a hydrobiologicky rozbor. Monltormg a fizeny proplach byly
provadény v ramci vyzkumnych projektit TACR Zéta 1. & TJ01000296 s nizvem ,,Rizeni
jakosti pitné vody ve vodovodnich sitich® a ¢. 778136 s nazvem ,,Water Quality in Drinking
Water Distribution Systems - Wat-Qual“, ktery je financovan z programu Horizont 2020. Oba
projekty jsou feseny na Ustavu vodniho hospodatstvi obci Fakulty stavebni Vysokého uéeni
technického v Brné, jichz je vodovod mésta Vsetina pfipadovou studii.

Abstract: The paper describes activities that were carried out during the years 2018 and 2019
on the water network of the Vsetin city as part of a long-term program whose goal is to
implement a system of controlled flushing of water supply mains into normal operation of the
distribution network. A long-term detailed monitoring of drinking water quality was carried
out on the solved water supply network, which was started before the flushing campaign, was
carried out during it and continued until September 2019. Within the water quality
monitoring, samples for microbiological, chemical and hydrobiological analysis were
continuously taken. The monitoring and controlled flushing were carried out within the
research projects of TACR Zetal. No.: TJ01000296 entitled “Drinking water quality
management in water distribution networks” and No.: 778136 entitled ,,Water Quality in
Drinking Water Distribution Systems - Wat-Qual* which is funded from the Horizont 2020
program. Both of them are being solved at the Institute of Municipal Water Management of
the Faculty of Civil Engineering of the Brno University of Technology, where the water
supply system of the Vsetin city is a case study.

KTItacové slova: pitnd voda; vodovod; jakost vody; fizeny proplach; mikrobiologie

Key words: drinking water; water supply system; water quality; microbiology



Vyhodnoceni dlouhodobého vlivu Fizeného proplachu na jakost vody
ve vodovodni siti

Ing. MarkétaRajnochova,Ing. JanRucka, Ph.D., Ing. Toma§ Suchacek

Vysoké uceni technické v Brn¢, Fakulta stavebni, Ustav vodniho hospodaistvi obci,
Zizkova 17, 602 00 Brno, rajnochova.m@fce.vutbr.cz

Abstrakt: Prispévek je zaméfen na vyhodnoceni druhého — opakovaného fizeného proplachu
sledované vodovodni sité mésta Vsetina. Na piikladu vybraného ukazatele jakosti vody je
demonstrovan rozdil ve vysledcich méteni jakosti vody, které byly dosazeny béhem prvniho
proplachu v srpnu 2018 a béhem opakovaného proplachu téZze vodovodni sité v kvétnu 2019.
Vysledky jsou vizualizovany formou barevnych map.

Abstract: The paper is focused on the evaluation of the second - repeated controlled flushing
of the monitored water supply network of the Vsetin city. The example of the selected water
quality indicator demonstrates the difference in water quality measurement results achieved
during the first flushing campaign performed in August 2018 and during the repeated flushing
campaign of the same water supply network in May 2019. The results are visualized in the
form of color maps.



Koncepce a vhodné vétrani v objektech vodojemi

Jaroslav Rih aV, Bc. AdélaSimankova?, doc. RNDr. JanaRihova
Ambrozova, Ph.D.2, Jaroslav R i h a st.)

YECO-AER TRADING s.r.0. — Filtrace vzduchu ve vodérenstvi, Zizkova 630/73a,
400 01 Usti nad Labem, tel: 721 335 337, e-mail: info@eco-aer.cz, Www.eco.aer.cz
2Vysoka §kola chemicko-technologicka v Praze, Ustav technologie vody a prostiedi,
Technicka 5, 166 28 Praha 6, e-mail: jana.ambrozova@vscht.cz

Abstrakt: Jednim z kli¢ovych rizikovych faktori, podilejicich se na kvalit¢ akumulované a
nasledné dopravované vody, je vzdusna kontaminace objektti. Mikroorganismy jsou stalou
soucasti vzduchu ve volné atmosféte a v uzavienych prostorach, kde jsou vazany na aerosoly,
kapénky anebo na povrch jemnych prachovych ¢astic. Pfitomnost mikroorganismti v ovzdusi
souvisi 1 s jejich ptitomnosti ve vod¢. Jednim z rizikovych mist jsou vétraci pruduchy a s tim
souvisi problematika sekundarni kontaminace nejen objektd, ale i akumulované vody, ktera
ztraci svou kvalitu, znehodnocuje se mikrobialné a dochazi u ni k projevim biologické
nestability. Je zcela Zadouci vytvorit filtracni zabrany (filtracni vlozky) odpovidajici
pozadavkim kladenym na vodarenské objekty. Proto jsou doporuceny filtracni vlozky pro
zajisténi vétracich priuduchi pred sekundarni kontaminaci vzduchem. Tyto filtra¢ni vlozky
byly dlouhodobé testovany v objektech. Ve vysledcich a doporucenich je zhodnocena i
nékolikaleta zkuSenost zauditi objektd vodojemil, zminén je dokument technického
doporuceni I-D-48 a norma CSN 75 5355 pro vodojemy, blize jsou uvedena doporuceni pro
eliminaci kontaminace objektt.

Abstract: One of the key risk factors involved in the quality of accumulated and subsequently
transported water is the airborne contamination of objects. Microorganisms are a permanent
part of the air in a free atmosphere and in enclosed areas where they are bonded to aerosols,
droplets or to the surface of fine dust particles. The presence of microorganisms in the
atmosphere is related to their presence in water. One of the risk sites are the ventilation vents,
and this is related to the problem of secondary contamination not only of objects but also of
accumulated water, which loses its quality, is devalued microbial and causes biological
instability. It is quite desirable to create filter barriers (filter cartridges) corresponding to the
requirements of water objects. Therefore, filter cartridges are recommended to ensure
ventilation vents before secondary contamination by air. These filter cartridges have been
tested in buildings for a long time. The results and recommendations are evaluated by several
years of experience from the audits of the water objects, the technical recommendation
document I-D-48 is mentioned and the standard CSN 75 5355 for the water tanks, the
recommendations for elimination of contamination of objects are given.

Klicova slova: Biologicky audit; filtracni vlozky; mikrobialni kontaminace; mikromycety;
Plany bezpec¢ného zasobovani; rizikova analyza; vodojemy; vzdu$na kontaminace

Key words: Airborne contamination; biological audits; filter cartridges; HACCP; microbial
contamination; micromycetes; water reservoirs; Water Safety Plans
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Dezinfekcia pitnej vody v praxi. Popis a porovnanie vyhod a nevyhod
z hradiska prevadzkovatela v ZsVS, a.s.

Ing. TiborMiskovic, Ing. EvaMiskovicova Mgr. TatianaCirokova

Zapadoslovenské vodarenska spolo¢nost’, a.s., Nabrezie za hydrocentralou 4, 949 01 Nitra,
tibor.miskovic@zsvs.sk, eva.miskovicova@zsvs.sk, tatiana.cirokova@zsvs.sk

Abstrakt: Dezinfekcia pitnej vody je bez investicii do obnovy infrastruktiry vodovodov az na
malé vynimky nevyhnutnostou. V ZsVS, a.s. je na dezinfekciu pitnej vody velkozdrojov
pouzivany plynny chlér aoxid chlori¢ity vyrdbany v mieste ddvkovania. Na vodnych
zdrojoch < 50 I/s sa pouziva chlérnan sodny (s vynimkou dvoch, kde sa davkuje oxid
chlori¢ity ajedného vodného zdroja, ktory sa pre vysoka kvalitu vody a relativne mala
zasobovanu oblast’ nedezinfikuje — obec Gabcikovo). Pre posiidenie vhodnosti dezinfekéného
prostriedku nestaci iba posudenie kvality vody, G¢innost’ a finan¢né naroky na dezinfekciu,
ale je potrebné sa rozhodovat aj na zéklade systému a stavu akumulécii a rozvodnych
vodovodnych sieti.

Abstract: With a small exception, the disinfection of drinking water is without investment in
the restoration of water-supply infrastructure a necessity. In ZsVS, a.s. for the disinfection of
drinking water of big sources chlorine gas and chlorine dioxide produced in the place of
dosing are used. On water sources < 50 I/s sodium hypochlorite is used (with two exceptions
where chlorine dioxide is dosed and one water source, which is not disinfected due to a high
quality of water and relatively small supply area — Gabéikovo county). For examination of
disinfectant suitability only water quality assessment, effectiveness and financial claims are
not sufficient, but it is necessary to make decisions also based on system and condition of
accumulation and water distribution networks.

KTacové slové: dezinfekcia, plynny chlor, oxid chloricity, chlérnan sodny, peroxid vodika,
sanosil

Key words: disinfection, chlorine gas, chlorine dioxide, sodium hypochlorite, hydrogen
peroxide, sanosil
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Kvalita pitnej vody a vedPajSie produkty dezinfekcie

Mgr. Miroslav SchwarzY, Mgr. Tom4§ Eperjesi, MPH?

YRUVZ so sidlom v Banskej Bystrici, Cesta k nemocnici 1, 975 56 Bansk4 Bystrica,
miro.schwarz@gmail.com
287U v Bratislave, Fakulta verejného zdravotnictva, Limbova 12, 833 03 Bratislava,
eperjesi@vzbb.sk

Abstrakt: Prispevok je zamerany na postudenie zdravotnej bezpecnosti pitnej vody vybratych
verejnych vodovodov so zabezpeCovanim roznych druhov dezinfekcie z pohladu tvorby
vedlajsich produktov dezinfekcie a akutnej ekotoxicity.

Abstract: The paper is focused on assessment of the health safety of drinking water in selected
public water mains with the different desinfection methods from the aspect of their impact on
creation of desinfection by-products and acute ecotoxicity.

KrIacové slova: pitna voda, vedlajsie produkty dezinfekcie, zdravotné zabezpeCenie pitnej
vody, akutna ekotoxicita

Keywords: drinking water, chlorine by — products, health safety of drinking water, acute
ecotoxicity



Laboratoérne skusky sledovania tvorby halogénoctovych kyselin
vV modelovej vode dezinfikovanej chlornanom sodnym vyrobenym
chemickym postupom a elektrolyzou solanky

Ing. Karol M unka, Ph.D.Y, Ing. AlenaBednarikova, Ph.D.Y,
prof. Ing. JanI lav sk y, Ph.D.?, prof. Ing. DankaB arlokov 4 Ph.D.?,
RNDr. Jana Tk 4 ¢&o v 4, Ph.D.Y, Dpt. Stanislav Var g a?,

Ing. MargitaSlovinskaV, Ing. AnnaVaji¢ekova PhD.Y,
Mgr. KatarinaJanéurovab

Dvyskumny tstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5,
812 49 Bratislava; karol.munka@vuvh.sk
2K atedra zdravotného a environmentalneho inZinierstva, Stavebna fakulta STU
Bratislava, Radlinského 11, 813 68 Bratislava; jan.ilavsky@stuba.sk

Abstrakt: V prispevku st prezentované vysledky z laboratérnych skuSok sledovania tvorby
halogénoctovych kyselin v podzemnej vode, do ktorej bol pridany prekurzor potencidlnej
tvorby halogénoctovych kyselin (raselinovy vyluh - huminové latky) a nasledne boli takto
pripravené modelové vzorky dezinfikované volnym chlérom obsiahnutym v chloérnane
sodnom vyrobenom chemickym postupom a elektrolyzou sol'anky. Vo zvolenych ¢asovych
intervaloch sa sledovala tvorba kyseliny monochloroctovej, dichloroctovej, trichloroctovej,
monobrémoctovej a dibromoctove;.

KTacové slova: dezinfekcia, halogénoctové kyseliny, chléornan sodny, pitna voda.



Rychlost rozpadu volného chloru ve vodovodni siti

Ing. Hana Kol kov 4, Ing. MarkétaRajnochova, Ing. RenataBiela, Ph.D.

Vysoké uceni tecynické v Brng, Fakulta stavebni, Ustav vodniho hospodaistvi obci,
Zizkova 17, 602 00 Brno, kolkova.h@fce.vutbr.cz

Abstrakt: Piispévek se vénuje problematice rychlosti rozpadu volného chloru ve vodovodni
siti a zaméfuje se na konstantu Ky, ktera je rychlostnim koeficientem ubytku chloru v potrubi
zpusobeném v proudu vody. Jedna se o ptipadovou studii na vodovodu v Katefinicich, kde
byl proveden takzvany ,,jar test”, znamy téz pod ndzvem ,bottle test”. Testovani prob&hlo na
vodé odebrané z vodojemu Vv Katefinicich s nulovou poc¢ate¢ni hodnotou volného chloru —
chlor byl do vody aplikovan na misté provadéni testu v podob¢ chlornanu sodného. Stanovené
hodnoty rychlostnich koeficientti ubytku chloru v potrubi zpisobeném v proudu vody jsou
vzajemné porovnany. To je mozné na zéklad€ riznych pocate¢nich podminek — méfeni byla
provedena pro riizné teploty a s rozdilnymi poc¢ate¢nimi koncentracemi volného chloru.

Abstract: The paper deals with the problem of the rate of decomposition of free chlorine in the
water network and focuses on the constant kb, which is the decay rate constant of the bulk
chlorine decay. This is a case study on the water main in Katetinice, where a so-called “jar
test”, also known as “bottle test”, was conducted. Testing was performed on water taken from
the water reservoir in Katefinice with zero initial value of free chlorine - chlorine was applied
to the water at the place of the test in the form of NaClO. The determined values of the decay
rate constant are compared with each other. This is possible on the basis of different initial
conditions - measurements were taken at different temperatures and with different initial
concentrations of free chlorine.

Kli¢ova slova: Rychlost rozpadu volného chloru ve vodovodni siti, Ubytek chloru,
modelovani ubytku chloru, bottle test

Key words: Free chlorine decay in the water supply network, chlorine decay, modeling of
chlorine decay, bottle test



Odstranovani pesticidnich latek z vody vybranymi adsorbenty

Ing. Renata Biela, Ph.D., Ing. DanielaSiblova, Ing. Martin Gottwald
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17, 602 00 Brno, e-mail: biela.r@fce.vutbr.cz, tel: +420 541 147 732

Abstrakt: Clanek popisuje experimentalni odstrafiovani deseti pesticidnich latek z vody
pomoci sorpénich materidld Filtrasorb F100 a Bayoxide E33. Ucinnost odstrandni
pesticidnich latek z vody na adsorbentu Filtrasorb F100 byla po celou dobu pokusu neménna,
zatimco ucinnost odstranovani pesticidnich latek na adsorbentu Bayoxide E33 byla znaéné
variabilni a u vétSiny pesticidnich latek doslo k desorpci.

Abstract: The article describes the experimental removal of ten pesticides from water using
Filtrasorb F100 and Bayoxide E33 sorption materials. The efficiency of the removal of
pesticides from water was constant throughout the experiment on adsorbent Filtrasorb F100,
while the efficiency of pesticides removal on Bayoxide E33 adsorbent was highly variable
and desorption was observed for most pesticides.

Kli¢ova slova: sorpéni materialy, odstranovani pesticidii, koncentrace, surova voda

Key words: sorption materials, pesticides removing, concentration, raw water



Stanovenie halooctovych kyselin v pitnej vode metédou LC-MS/MS

Ing. KatarinaSimovic¢ova, PhD., Ing. AlenaBednarikova, PhD.

Vyskumny tstav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, 812 49 Bratislava 1,
simovicova@vuvh.sk

Abstrakt: Halooctové kyseliny (HAAs) moézu v pitnej vode vznikat ako vedl'ajsi produkt
dezinfekcie vody oxidacnymi Cinidlami na baze chléru a ozoénu. Zo skupiny halooctovych
kyselin sa podla Vyhlasky €. 247/2017 Z. z. stanovuju: kyselina chloroctovd, kyselina
dichloroctovd, kyselina trichléroctova, kyselina bromoctova a kyselina dibroémoctova. Pre
sumu tychto kyselin je stanovena limitna hodnota 60 pg/l. Od 1.1. 2019 je stanovenie HAAS
Vv pitnej vode na Slovensku povinné. V laboratéridch NRL pre oblast’ vod na Slovensku sme
vyvinuli stanovenie HAAs metodou priameho néstreku vzorky vody bez derivatizacie
snaslednou LC-MS/MS analyzou. Ide o rychlu, spolahlivii analyticki metddu, plne
validovanu. Touto metoédou sme dosiahli pre jednotlivé HAA limity kvantifikacie na Grovni
lug/l. Dosiahnuté vysledky st v sulade s poziadavkami definovanymi vo vys$Sie uvedenej
vyhlaske.

Abstract: Haloacetic acids (HAAS) can be produced as a byproducts of water desinfection
with chlorine and ozone-based oxidizing agents in drinking water. From the group of
haloacetic acids according to Vyhlaska ¢. 247/2017 Z. z. determine: chloroacetic acid,
dichloroacetic acid, trichloroacetic acid, bromoacetic acid and dibromoacetic acid. In the NRL
water laboratories in Slovakia, we have developed determination of HAA with a direct water
sample injection without derivatization followed by LC-MS / MS analysis. It is a fast, reliable
analytical method, fully validated. With this method, we have achieved quantification limits
of 1ug /1 for individual HAAs. The results achieved are in accordance with the requirements

defined in the above-mentioned edict.
KTucové slova: halooctové kyseliny, chloracia, pitna voda, vedlajsie produkty dezinfekcie

Key words: Haloacetic acids, chlorination, drinking water, desinfection byproducts
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Metodické pristupy pre stanovenie Legionella spp. vo vodach podl'a
revidovanej normy STN EN 1SO 11731

RNDr. MiloslavaP ro ks ov 4, PhD., RNDr. MariannaCic hov &, PhD.

Vyskumny tstav vodného hospodarstva, Nabr. arm. L. Svobodu 5, 812 49 Bratislava.
miloslava.proksova@vuvh.sk

Abstrakt: Vyskyt legionel V dezinfikovanych pitnych vodach je bezne potvrdzovany
kultivaénou metodou. Podla revidovanej normy STN EN I1SO 11731 (2018) Kvalita vody.
Stanovenie Legionella, je odporacané pristupovat’ ku kultivaénej analyze vzoriek vod podla
rozhodovacej schémy, ktora zohladnuje vsetky dolezité faktory stanovenia. Metodické
pristupy je potrebné v laboratoriach verifikovat na viacerych urovniach, aby bola
zabezpecend spolahlivost’ metddy na kvantitativnej trovni. Cielom prace bolo verifikovat
metddu s pouzitim réznych kultivaénych médii (BCYE, BCYE+ATB, MWY, GVPC), pre
rozne kmene Legionella spp. (L. pneumophila sg.1, L. bozemanii, L. micadedei) a s pouzitim
rozneho spdsobu spracovania vzoriek (rozne filtre, sposoby vymyvania z filtrov, upravy
vzoriek pred kultivaciou).

Abstract: The occurence of legionella in disinfected drinking water is determined by a
confirmed cultivation method. According to revised standard STN EN 1SO 11731 (2018)
Water quality. Enumeration of Legionella, it is recommended to proceed to the culture
analysis of the water samples according to the decision-making scheme, which takes into
account all important determinants. Methodological approaches need to be verified at several
levels in laboratories to ensure the reliability of the method at the quantitative level. The aim
of this work was to verify the method using different culture media (BCYE, BCYE + ATB,
MWY, GVPC), different strains of Legionella spp. (L. pneumophila sg. 1, L. bozemanii, L.
micadedei) and using a variety of sample processing methods (different filters, filter elution
methods, pre-culture sample processing).

KTacové slova: Legionella, BCYE agar, GVPC, MWY



Pouzitie bioluminiscen¢nej metody stanovenia ATP pre overenie
mikrobicidnej/fungicidnej u¢innosti chlérovych dezinfekénych prostriedkov

RNDr. Marianna C i ¢ h o v 4, PhD.?, RNDr. MiloslavaProk § o v 4, PhD. Y
Mgr. MichaelaKovalikova?

Dvyskumny tstav vodného hospodarstva, Nabr. L. Svobodu 5, 812 49 Bratislava

tel.: 02/59 343 401, email: cichova@vuvh.sk, proksova@vuvh.sk
2Katedra mikrobiologie a virologie, Prirodovedecka fakulta Univerzity Komenského,
Mlynské dolina, Ilkovicova 6, 842 15 Bratislava

Abstrakt: Aplikacia dezinfekénych prostriedkov pri dezinfekcii pitnych vod méze vyznamne
ovplyvnovat’ ich mikrobiologicku stabilitu. Stanovenie mikrobiologickej stability pitnych vod
sa V sucasnosti vykonava prostrednictvom Standardnych kultivaénych metdd, ktoré poskytuju
informécie o prezivani kultivovatel'nej mikroflory. Pre zvySovanie bezpec¢nosti pitnych vod sa
hl'adaji moznosti alternativnych metdd stanovenia mikroorganizmov. Cielom prace bolo
overenie pouzitia alternativnej metddy stanovenia ATP v dezinfikovanych vodach, ktora
vyuziva moznost’ detekcie vSetkych zivych mikroorganizmov, bez potreby kultivacie.
Bioluminiscenéna metéda stanovenia ATP bola testovana pre chlorové dezinfekéné
prostriedky s koncentraciou 0,3 mg/l; 0,5 mg/l a 1 mg/l a pre vybrané bakterialne a fungalne
kmene na koncentra¢nej urovni 10% az 108 KTJ/ml. Vysledky ATP metédy boli porovnavané
s kultivaénymi metddami.

Abstract: The application of disinfectants for disinfection of drinking water can significantly
affect microbiological stability of water. The determination of the microbiological stability of
drinking water is currently carried out by standard cultivation methods that provide
information about survival of cultivable microflora. For increase the safety of drinking water,
possibilities of alternative methods for the determination of microorganisms are searched. The
aim of the work was to verify the use of an alternative method of ATP determination for
disinfected waters, which uses the possibility of detection of all living microorganisms,
without the need for cultivation. The ATP bioluminescene assay was tested for chlorine
disinfectants at a concentration of 0,3 mg /I; 0,5 mg /l and 1 mg /I and for selected bacterial
and fungal strains at a concentration level of 10% to 108 CFU/ml. The results of the ATP
method were compared to the cultivation methods.

KTlucové slova: chlor, antimikrobialna G¢innost’, pitna voda, ATP bioluminiscencna metoda

Key words: chlorine, antimicrobial activity, drinking water, ATP bioluminiscence assay
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