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Legislativne zmeny v hygienickych predpisoch pre pitni vodu

RNDr. ZuzanaValovic¢ova

Urad verejného zdravotnictva SR, Trnavska 52, 826 45 Bratislava,
Zuzana.valovicova@uvzsr.sk

Abstrakt: V oktobri 2017 nadobudnt platnost’ hygienické predpisy, ktorych ciel'om je zostladit’
narodné pravne predpisy so smernicou Komisie (EU) 2015/1787 zo 6. oktdbra 2015, ktorou sa
menia prilohy II a III smernice Rady 98/83/ES o kvalite vody urcenej na I'udsku spotrebu. Nové
predpisy upravuji najmi problematiku monitorovania kvality pitnej vody, povinnosti jej
dodavatel'ov a kompetencie organov verejného zdravotnictva v oblasti pitnej vody. Do
legislativy sa zavadza novy pojem ,manazment rizik pri zasobovani pitnou vodou* ako
zékladny pojem pri presadzovani rizikovo orientovaného pristupu pri dodavkach pitnej vody.
Prispevok obsahuje prehl'ad vyznamnejsich zmien v hygienickych predpisoch pre pitnti vodu.

Abstract: Hygienic regulations in order to align national legal regulations with Commision
Directive (EU) 2015/1787 of 6 October 2015, amending Annexes Il and 111 to Council Directive
98/83/EC on the quality of water intended for human consumption, will enter into force on
October 2017. New regulations mainly govern the water quality issue, responsibilities of its
suppliers and competences of health authorities in the sphere of drinking water. There will be
introduced a new conception ,,risk assessment for drinking water supply®, as a basic term to
enforce risk based assessment for drinking water suppply. This contribution includes review of
significant changes of hygienic regulation for drinking water.

KTI'ucové slova: pitna voda, pravne predpisy, monitorovanie, smernica
_— e e e 9 b 9

Key words: drinking water, legislation, monitoring, directive
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Kompaktni sttechy FOAMGLAS®
- spolehlivé FeSeni pro vodarenské provozy s dlouhou Zivotnosti

Ing. JanVychytil

Pittsburgh Corning CR, Primyslova 3, CZ 431 51 Klasterec nad Ohii,
GSM +420 731 138 978 konzultace@foamaglas.cz

Abstrakt: Velmi specifické (vlhké a chladné) vnitini prostiedi vodarenskych objekti zplisobuje
velmi zvlastni jev — tzv. obousmérnou difuzi vodni pary — a to predevsim pres stfechy. Vodni
para obsazena ve vzduchu je proto v zimnim obdobi ,,pumpovéna‘“ pies stfechu z interiéru do
exteriéru a v letnim obdobi naopak. Proto nelze nad vodarenskymi objekty bezpecné navrhnout
stieSni plasté se standardni membranovou parozabranou, nebot’ by tato vrstva byla vzdy
podstatnou ¢ast roku na pfesn€ opacné stran¢ tepelné izolace, nez ji je zapotiebi.

Pro tento typ stfech je proto idedlnim feSenim pouziti dokonale parotésné tepelné izolace
FOAMGLAS®, ktera se aplikuje v takzvané kompaktni skladbé& a dokonale zabrafiuje vnikani
vodni pary. a to ve viech smérech. Kompaktni skladba z pénového skla FOAMGLAS® je navic
velmi bezpecna a ma dlouhou zivotnost a trvale konstantni izola¢ni vlastnosti. Tepelna izolace
FOAMGLAS® jiZ chrani fadu stfech nad Gipravnami vody, vodojemy a COV v Ceské republice
i celé Evrop¢.

Abstract: Water treatment and storage buildings have very specific (cold & humid) indoor
climate. This causes change of direction of water vapour diffusion depending on exterior
temperature, particularly through roof build-ups. The water vapour (permanently present in the
air) is ,,pumped* through the roof from inside-out in winter period and in the opposite direction
in summer. Due to this physical effect it is not possible to construct safely ,,normal roof with
membrane water vapour barrier®, as the water vapour barrier is located on wrong side of thermal
insulation for significant part of the year.

Compact roof utilising the completely water-vapour-tight thermal insulation FOAMGLAS® is
ideal solution for this type of buildings as it does not absorb the water vapour in any direction.
Compact roof made from FOAMGLAS® cellular glass offers high level of safety and long
lifetime with unchanged thermal performance. Therefore FOAMGLAS® insulation is widely
used on water-related buildings in the Czech Republic and across Europe.

Klicova slova: stiechy, pénové sklo, FOAMGLAS®, vlhkost, difuze, kondenzace, bezpeénost,
spolehlivost, Zivotnost

Key words: roofs, cellular glass, FOAMGLAS®, humidity, diffusion, condensation, safety,
reliability, long life
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Pro¢ se zabyvat statickou spolehlivosti potrubi?

Ing. Richard Schejbal

Sweco Hydroprojekt a.s., Taborska 31, 140 16 Praha 4, Ceska republika, e-mail:
richard.schejbal @sweco.cz

Abstrakt: Statické feSeni potrubi jak uloZeného v zemi, tak vedeného volné v objektech, je
podceniovanou souc¢ésti navrhovani. Zasadné pfitom ovliviiuje spolehlivost a zivotnost systémut
vlastnich a Casto i1 okolnich prvki konstrukci nebo objektii. Zahrnuti ivah o spolehlivosti a
pfipadné i detailni vypoctové feseni, do procesu pfipravy a realizace staveb potrubi muze
zabranit porucham, které¢ pii nedocenéni situace mohou vyznamné ovlivnit redlné chovani
vodohospodaiskych dél i ekonomiku pfi provozovani.

Abstract: The structural solution of the pipeline, both buried in the ground and freely in the
objects, is an underestimated design component. It basically influences the reliability and
durability of the their own systems and often of surrounding elements of structures or buildings.
Reliability reflections and possibly a detailed structural design solution into the process of
preparing and realizing of pipework can prevent failures that, in the undervalued of situation,
can significantly affect the real behavior of waterworks and the economy in operation.

Kliacové slova: spolehlivost, potrubi uloZzend v zemi, napjatost, pozadovand Zivotnost,
vlastnosti zemin a materialti, poddajné a tuhé potrubi, hydraulicky raz

Key words: Reliability, buried pipelines, tenseness, required life time, soil and material
properties, flexible and rigid pipes, hydraulic stroke
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Odborny versus amatérsky provozovatel — kde je stat?

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, bodan.soukup@veolia.com

Abstrakt: Nasledujici text popisuje situaci na vodarenském trhu v Ceské republice tak, jak ji
vnimaji vetsi, resp. standardni a kvalitni provozovatelé a vlastnici vodohospodarského majetku.
Kvalitni provozovatelé se citi pfistupem organii statni spravy pravem znevyhodnéni viaci
provozovateliim nekvalitnim.

Abstract: Text describes situation on the water market in Czech Republic from the point of view
of digger respectively standard or good operators of water infrastructure. Good quality
operators have a grievance against position of state authorities and bad quality operators.
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Pasportizacia, planovanie a evidencia udrzby vodarenskej infrastruktiary

Ing. Mikula§ Ko v al, Ing. Matu§ G alik, PhD.
Podtatranska vodarenska prevadzkova spolo¢nost’ a.s., Hrani¢nd 662/17, 058 89 Poprad
mikulas.koval@pvpsas.sk, +421527873133, matus.galik@pvpsas.sk, +421527873146
Abstrakt: V ¢lanku su uvedené informacie o evidencii majetku a planovani idrzby na verejnom

vodovode v prevadzkovo - technickom informa¢nom systéme.

Abstract: At this article are presented information about property registration and planning of
maintenance on public water supply in the operational - technical information systems.

KTI'ucové slova: evidencia, udrzba, verejny vodovod
_— e e e 9 9

Key words: registry, maintenance, public water supply



»Inovuj nebo nepreZijes“ plati i ve vodarenstvi

doc. Ing. PetrDolej s, CSc.

W&ET Team, Ceské Budé&jovice, petr.dolejs@wet-team.cz

Abstrakt: Piispévek se vénuje Sifeni inovaci ve vodarenstvi a diskutuje pfi¢iny zastaralosti velké
casti projektii na rekonstrukce upraven pitné vody.

Abstract: The paper deals with the ways, how the innovations are spread and why a vast
majority of design of water threatment plants reconstruction is outdated.

Klicova slova: Inovace, uprava pitné vody, Dunning-Krugeriv efekt, projektovani,
rekonstrukce upraven

Key words: Innovation, drinking water treatment, chemical engineering, Dunning-Kruger
effect, design, waterworks rehabilitation
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TMR - softvér pre plan odberu vzoriek a
Previs Mobile — softvér pre zaznam udajov o odbere vzorky
do mobilnych zariadeni

Ing. VieraB e zekov 4, Dipl. Ing. Jakub L achk ¥, Ing. Martin Cern y

B-SOFT SLOVAKIA, s.r.0., P.O.BOX ¢.3, 841 01 Bratislava 411, b-soft@b-soft.sk

Abstrakt: TMR je novy modul informaéného systému Previs®, pouzivaného vodarenskymi
spolo¢nostami. Jeho uc¢elom je detailné rocné a tyzdenné planovanie odberov vzoriek vody,
kontrolu plnenia planu odberu vzoriek, rozsirené hodnotenie vzoriek pitnej vody, optimalizaciu
¢innosti pre export rozborov pitnej vody do zberného systému pre plnenie vyhlasky ¢. 605/2005
Z.z. Previs Mobile je mobilna aplikacia pre systémy Android, iOS a Windows, ktora umoziuje
zaznam udajov o odbere vzoriek do mobilnych zariadeni v priamo v teréne a nasledny
automaticky import do informaéného systému Previs®, kde si tieto tdaje automaticky
prepojené so vzorkami arocnym planom odberu vzoriek. Tato mobilna aplikacia vyrazne
znizuje chyby spdsobené prepisovanim udajov z papierového zaznamu.

Abstract: TMR is a new module of Previs® information system used by water companies. Its
main purpose is to provide effective tools for detailed yearly and weekly planning of water
sampling, advanced quality evaluation of water samples, optimized export capabilities into
national information systems regarding Act no. 605/2005. Previs Mobile is an application for
Android, i0S and Windows based mobile devices. It allows the user to collect water sampling
data at the sampling point and provides automatic wireless import capabilities into Previs®
information system. The data is then connected automatically with existing water sampling data
and yearly plans. This application dramatically eliminates clerical errors by replacing manual
entry techniques.

KPagové slova: Previs®, TMR, Previs Mobile, Vyhlaska &. 605/2005 Z. z., Planovanie vzoriek,
Hodnotenie vzoriek, mobilné aplikacie, meranie v teréne

Key words: Previs®, TMR, Previs Mobile, Act no. 605/2005, planning, water samples, drinking
water quality evaluation, mobile apps, in-field data collection
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Vyuzivani podzemnich vod z hlediska zasobovani obyvatelstva
pitnou vodou

Ing. JitiNovakY, Ing PetraOppeltova, Ph.D.?

) VODARENSKA AKCIOVA SPOLECNOST, a.s., Sobé&sicka 820/156, Lesna, 638 00 Brno
tel. +420 545 532 111, novak@vasqr.cz
2) Mendelova univerzita v Brng, Ustav aplikované a krajinné ekologie, Zemd&dglska 1,
Brno, 613 00; tel. + 420 545 132 471, oppeltova@mendelu.cz

Abstrakt: Pitna voda se vyrabi ze zdroji vod podzemnich i povrchovych. Zakon o vodach
(v CR i na Slovensku) jednoznaéné povazuje zdroje podzemnich vod za ptednostné vyhrazené
pro zasobovani obyvatelstva pitnou vodou. Moznosti a prakticka feSeni jsou zavislé na mistnich
pomeérech, typech zdroji, ale 1 na jejich stavu a dalSich okolnostech, véetné ekonomiky. Situaci
nelze feSit pouze teoreticky, pfipadné legislativng, ale skuteéné podle mistnich podminek.
Tomu vSak musi byt pravni prostiedi prizptisobeno a ddvat moznost variability.

V regionu Jizni Morava a Vysoc¢ina se pfiklanime k trendu dle zdkona o vodach - pro
zasobovani pitnou vodou piednostné vyuzivat podzemni vody. Presto vsak, s ohledem na
veskeré soucasné podminky a souvislosti, vyrabime vice pitné vody ze zdroji povrchovych (cca
54 %). V zavéru prispévku je provedeno struéné srovnani vodohospodarskych pravnich
predpisti v CR a na Slovensku v oblasti vyuzivani podzemnich vod, poplatkii a ochrannych
pasem vodnich zdroju.

Abstract: Drinking water is produced from ground and surface water sources. Groundwater
sources are primarily reserved for the drinking water supply according to Czech and Slovak
legislation.

Possibilities and practical solutions depend on local conditions, types of sources, but also on
their condition and other factors, including the economy. The situation can not be solved only
in theory or in legislation, but really depending on local conditions. However, the environment
legislation must be adapted to give the possibility of variability.

We tend to the trend according to Water Law (preferably use the groundwater sources for a
drinking water supply) in the South Moravia and Vysoc¢ina regions. Nevertheless, we produce
more drinking water from surface sources (aprox. 54 %). The evaluation of Czech and Slovak
water legislations is the content of the end of the contribution.

Kli¢ova slova: Vodni zdkon — zakon €. 254/2001 Sb., v platném znéni, vodni zdroje, podzemni
voda, povrchové voda, zdsobovani pitnou vodou, sucho.

Key words: Water Law - no. 254/2001 Coll., as amended, water sources, ground water, surface
water, drinking water supply, drought.
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Vyskyt metaboliti pesticidnich latek v surové a pitné vodé

Ing. ZdenkkaJedlic¢kov 4, Doc. Ing. Milan L atal, CSec.

VODARENSKA A:KCIOVA SPOLECNOST, a.s., Sob&sicka 820/156, PSC 638 01, Brno,
Ceska republika, jedlickova@vasqr.cz, latal@vasgr.cz

Abstrakt: Monitoringem podzemnich vod je na nékterych lokalitich nadale analyzovan
relevantni metabolit u¢inné latky acetochlor - acetochlor ESA (t-sulfonic acid). Pfitom u¢inna
latka acetochlor byla neschvélena dne 21.12.2011 a jeji pouziti bylo povoleno do 23.6.2013.
Navic polocas rozpadu tohoto metabolitu v pidé, za laboratornich podminek, je uvadén
V rozpéti 33 — 148 dnt.

Abstract: The relevant metabolite of the acetochloroacetochlor ESA (t-sulfonic acid) active
substance is still being analyzed at some localities. The active substance acetochlor was not
approved on 21.12.2011 and its use was authorized until 23.6.2013. In addition, the half-life of
this metabolite in the soil, under laboratory conditions, ranges from 33 to 148 days.

Klic¢ové slova: surova voda, jimaci objekt, relevantni metabolit

Key words: raw water, collecting object, relevant metabolite
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Monitoring pesticidnich litek, srovnani CR a SR

Ing. TatdanaHaleSov a, Mgr. CudmilaBortiidkova

ALS Czech Republic s.r.o., Na Harf¢ 336/9, 190 00 Praha 9, e-mail:
tatana.halesova@alsglobal.com

Abstrakt: V zivotnim prostfedi se hromadi rozmanité chemické latky, které mohou mit pfi
dlouhodobé expozici negativni dopady na Zivotni prostfedi, zdravi Clovéka ¢i jiné necilové
organismy. Mezi takové latky patii pesticidy. Rezidua téchto latek se postupné dostavaji do
riznych slozek Zivotniho prostiedi (ZP) a nasledné mohou vstupovat do potravinového fetézce.
Proto je diilezité zagit véas tyto latky v ZP monitorovat a hledat moznosti jak jejich vyskyt
eliminovat.

Sledovani nejen pesticidnich latek v komunalnich odpadnich vodach je soucasti jiz feSeného
projektu LIFE2Water, jenz reaguje na potieby zlepSovani kvality vypousténych komundlnich
odpadnich vod. Dlouhodoby monitoring ukazuje, ze Cistirny komunalnich odpadnich vod jsou
vzhledem K jejich vysoké produkci vyznamnym zdrojem kontaminace zivotniho prostiedi.

Abstract: There are a variety of chemicals in the environment that can have a negative impact
on the environment, human health or other non-target organisms in long term exposure. These
chemicals include also pesticides. Residues of pesticides progressively reach different
environmental compartments, until they eventually can enter the food chain. It is therefore
important to start monitoring these substances and to look for ways to eliminate them.
Monitoring not only of pesticides in municipal wastewater is part of the already solved project
LIFE2Water.

Kli¢ové slova: zivotni prostfedi, pesticidy, metabolity, podzemni, povrchovéa a pitna voda,
zemina

Key words: environment, pesticides, metabolites, surface, ground and drinking water, soil
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Piedprojektova p¥iprava rekonstrukce UV Milence (flotace)

Ing. Pavel Do bi4as§, doc. Ing. PetrDolej§, CSc.

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

Abstrakt: Piispévek pojednava o testovani flotace rozpusténym vzduchem na upravné vody
Milence (UV Milence), ktera upravuje vodu z UN Nyrsko, kterd je pobliZ stejnojmenného
meésta. Stavajici jednostupnova technologicka linka celi technologickym problémtm z divodu
periodického rozvoje pikoplanktonnich sinic v surové vod€. V poloprovoznim méfitku byl
prokazan vyznamny piinos flotace rozpusténym vzduchem (DAF — dissolved air flotation) pro
ptipadné rozsifeni technologické linky UV Milence o dalii separa¢ni stupeii. Bylo dosazeno
separacni ucinnosti pfi odstrafiovani organismii az 97 %.

Abstract: This paper describes pilot plant testing of dissolved air flotation (DAF) with focus on
removal pikoplanktonic algae from surface water. Water treatment plant Milence treats water
from valley reservoir Nyrsko, which is situated in West Bohemia in the Sumava Mountains.
The raw water quality is very good in the most quality parameters. Technological problems are
caused by periodical occurrence of pikoplanctonic algae. The flotation pilot plant experiments
were performed and the DAF process was found to be very effective. Up to 97 % removal
efficiency of algae was achieved. DAF was recommended for implementation at the WTP
Milence.

Kli¢ové slova: pikosinice, uprava vody, flotace rozpusténym vzduchem, poloprovozni
experiment

Keywords: picoplanktonic algae, water treatment, dissolved air flotation, pilot plant
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Optimalizacia a modernizacia apravni vod s vlastnym zdrojom vody

Ing. Ronald Z ak har*?, Dr. Ing. Marian D | u h yV

YEUROWATER, spol. s r.0., Jantarova 33, 851 10 Bratislava-Jarovce
AFCHPT STU v Bratislave, Radlinského 9, 812 37 Bratislava
rza.sk@eurowater.com, mdl.sk@eurowater.com

Abstrakt: Prispevok je zamerany na realizaciu obnovy a optimalizacie upravni vod v dvoch
slovenskych priemyselnych podnikoch, ktoré vyuzivaji vlastné zdroje vody. Okrem opisu
samotné¢ho nabehu, nastavenia a monitorovania plnej prevadzky technolédgie upravy vody, sa
prispevok sustred'uje aj na predprojektovu fazu. Predstavovali ju poloprevadzkové testy s
mobilnou pilotnou upravitiou vody (MPUV), ktorou sa ziskali dolezit¢ hydrodynamické
parametre Upravy. Verifikovali sa tak navrhované procesy a postupy upravy priamo na mieste
zdroja surovej vody. Pilotné testy zaroven vyznamne prispeli aj ku skrateniu ¢asu nadbehu
inStalovanej technologie na pozadované parametre.

Abstract: This article focuses to implementation of renewal and optimization of water treatment
plant in two Slovakian industrial enterprises. Both of them use their own sources of water.
Besides descriptions of start up itself, settings and monitoring a full operation of water treatment
plant, the paper also describes pre-designing phase. This was represented by pilot-scale tests
with Mobile pilot water treatment plant (MPWT). It helped us to gain important hydrodynamic
parameters of water treatment. Proposed proceses and procedures of water treatment were
verified right in the site of raw water source. Consequently, pilot tests also significantly
contributed to shorten start up time of installed technology to reach required process parameters.

KTlucové slové: vlastny zdroj vody, obnova a optimalizécia, poloprevadzkové testy

Key words: own water source, renewal and optimization, pilot-scale tests
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Prishtina — Zasobovani pitnou vodou v roce 2017

Ing. Jindfich Sestak

Sweco Hydroprojekt a.s., Taborska 31, 140 16 Praha 4, Ceska republika, e-mail:
jindrich.sestak@sweco.cz

Abstrakt: V Prishtin¢ (Kosovo) byl v roce 2017 postaven a uveden do provozu vodarensky
soubor svykonem 700 1/s smoznosti budouciho rozSifeni na 1250 1/s. V celkovém
managementu projektu byly uplatnény dva rtzné pfistupy podle pravidel FIDIC (,,zluta*
a ,,cervena“ kniha), coz se odrazilo na kone¢né podob¢ jednotlivych objektu.

Abstract: A water supply system of 700 litre per second capacity with a possibility of a future
extension up to 1250 litre per second was built and put into operation in Prishtina (Kosovo) in
2017. Two different approaches of overall project management based on FIDIC Yellow and
Red Books were used, consequences of which fact are reflected in the final appearance of the
project components.

Klucové slova: FIDIC, odbérny objekt, cerpaci stanice surové vody, upravna vody, filtrace

Key words: FIDIC, offtake structure, raw water pumping station, water treatment plant,
filtration
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Modernizace a rekonstrukce upraven vody — odstrafnovani pesticida
a jejich metabolitii, biologickych latek a 1é¢iv
Ing. JosefDrbohlav, Ing. Pavel Stieda, Ing. JindiichSestéak

Sweco Hydroprojekt, a.s., Taborska 31, 140 16 Praha 4, Ceska republika,
josef.drbohlav@sweco.cz, pavel.streda@sweco.cz, jindrich.sestak@sweco.cz

Abstrakt: Pfednaska rekapituluje pticiny, pro¢ je nutné ménit technologii Gpravy vody a uvadi
piehled navrzenych opatfeni na jednotlivych tpravnach vody.

KTIacové slova: upravna vody, technologie Gpravy vody, pesticidy, 1€¢iva
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Aplikacia ultrafiltracie na apravniach vody v podmienkach VVS, a.s.

Ing. MilanZ4avodnik,Ing. NataSaRiganova

Vychodoslovenska vodarenska spolo¢nost’, a.s., Komenského 50, 042 48 KosSice
Milan.Zavodnik@vodarne.eu, Natasa.Riganova@vodarne.eu

Abstrakt:

Prispevok sa zaoberd technickym rieSenim povodnej technoldgie a novej membranovej
technologie upravy vody pouzitej na upravniach vody Herl'any a Kobyly. Hodnoti prinos
ultrafiltracie oproti konvencénej metode Vv procese odstranenia nerozpustenych latok, zakalu
a biologického ozivenia zo surovej vody.

KTlacové slova: Pomala biologicka filtracia, ultrafiltracia, surové voda, upravena voda
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Provozni vysledky z keramické membranové filtrace na
UV StraSice a Trnova

Ing PetraHrus$ k ovaY, Mgr. Toma§ Braben e cY, Mgr. Jiti P au 1, MBA?,
Doc. RNDr. JanaRihova-Ambrozova PhDY Ing JitiKosina®

D ENVI-PUR, s.r.0., Na Vl¢ovce 13/4, 160 00 Praha 6
hruskova@envi-pur.cz, brabenec@envi-pur.cz
2) Vodovody a kanalizace Beroun, a.s, Mostnikova 255, 266 41 Beroun
jiri.paul@vakberoun.cz
% Vysoka $kola chemicko-technologicka v Praze, Fakulta technologie ochrany prostiedi,
Technicka 5, 166 28 Praha 6
jana.ambrozova@vscht.cz, jiri.kosina@vscht.cz

Abstrakt: V piispévku jsou publikovany provozni vysledky a zkuSenosti z keramické
membranové filtrace na Gipravnach vody StraSice a Trnova. V obou piipadech se jedné o upravu
vody povrchové. V piipadé UV Trnova, se jednalo o vibec prvni aplikaci keramické
membranové filtrace ve Stfedni Evropé. Tento zpiisob Upravy vody piedstavuje technologii,
ktera je zalozena na principu keramické membranové mikrofiltrace s prediazenym koagula¢nim
stupném. Tento jednostupniovy membranovy filtra¢ni systém je spolehlivy bariérovy zptisob
odstranovani organickych latek, zakalu, barvy, mikroorganismi, popiipad¢ dalSich polutantt.

Abstract: The paper presents operational results and experience with ceramic membrane
filtration at Strasice and Trnova water treatment plants. In the case of Trnova water treatment
plant, it was the first application of ceramic membrane filtration in Central Europe. This water
treatment technology is a technology based on the principle of a ceramic membrane
microfiltration with a pre-coagulation step. This single-stage membrane filtration system is a
reliable barrier method for removing of organic matter, turbidity, color, microorganisms or
other pollutants.

Klicova slova: Uprava vody, Upravna vody, keramicka filtrace, membrana

Key words: Water treatment, water treatment plant, ceramic filtration, membrane



Rekonstrukcia a obnova tdpravni vod v spolo¢nosti PVPS a.s. Poprad

Ing. JanaSedlédkova, BclvanBryndza

Podtatranska vodarenska prevadzkova spolo¢nost’ a.s. Poprad, Hrani¢na 662/17, 05889
Poprad, jana.sedlakova@pvpsas.sk, ivan.bryndza@pvpsas.sk

Abstrakt: PVPS a.s. prevadzkuje 23 tupravni vod réznej vel'kosti. Postavené boli v obdobi od
1927 do 1984 a dodnes su prevadzkované s pdvodnou technoldgiou. Pit’ sluzi ako doplnkové
vodné zdroje a Styri st odkysel'ovacie stanice. V roku 2016 bola na UV Lomnicka realizovana
prvéa etapa rekonstrukcie filtracie a na UV Perlova dolina bola postavend nova Gpravia vody s
technoldogiou membranovej ultarfiltracie. Tento prispevok popisuje priebeh realizacie a
zacCiatky skasobnej prevadzky.

Abstract: PVPS, plc. operates 23 water treatment plants of different size. They were built
between 1927 and 1984 and are still operated by the original technology. Five of them serve
as additional water resources and four as water treatment plant for water deacidification. In
2016 the first phase of filtration reconstruction at the Water treatment plant in Lomnic¢ka was
carried out and in Perlovad dolina a brand new water treatment plant with ultrafiltration
membrane technology was built. This report describes the process of realization and the
beginning of the testing operation.

KTlacdové slova: uprava pitnej vody, filtraény material, optimalizécia procesov

Key words: drinking water treatment, filtration material, optimization of processes
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Modernizace UV Holede¢ — doplnéni prvniho separa¢niho stupné
0 sedimentaci s lamelovou vestavbou

MilanDrdaY, Ing. PetraHru§k o v 4, Mgr. Tomds Brabene c?, Ing. Pavel Stfe d a?

D ENVI-PUR, s.r.0., Na VI¢ovce 13/4, 160 00 Praha 6
hruskova@envi-pur.cz, brabenec@envi-pur.cz
2) Sweco Hydroprojekt a.s., Taborska 31, 140 16 Praha 4
pavel.streda@sweco.cz

Abstrakt: Prispévek se zabyva piedprojektovou piipravou a modernizaci upravny vody
Holedec. Na upravné vody doslo k predprojektové piipravé, jejimz cilem bylo ziskani podklada
pro feseni problematiky separace suspenze v prvnim separa¢nim stupni Upravny vody Holedec.
Diky poloprovoznim zkouSkam, které¢ v rdmci piedprojektové piipravy probihaly, doslo
k ovéteni vhodnosti umisténi flokulace a separace suspenze v lamelovém separatoru, ktera by
méla doplnit ptivodni jednostupiiovou tlakovou filtraci.

Abstract: The paper deals with the modernization of Holede¢ water treatment plant. In order to
pre-project preparation was solution of the suspension separation in the first separation stage of
the Holede¢ water treatment plant. Thanks to the pre-project preparation, the flocculation and
suspension separation in the lamellar separator was verified to replace the original separation
technology.

Kli¢ové slova: Uprava vody, upravna vody, lamelova separace, rekonstrukce upravny vody

Key words: Water treatment, water treatment plant, lamellar separation, reconstruction of water
trearment plant
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Vysledky zku$ebniho provozu modernizované UV Vimperk (lamelova
sedimentace, filtrace a vipenné hospodarstvi)
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9 CEVAK a.s., Severni 8/2264, 370 10 Ceské Budgjovice
jindrich.prochazka@-cevak.cz

Abstrakt: Upravna vody Brloh ve mésté Vimperk v sou¢asné dob& upravuje povrchovou vodu
z vodarenského zdroje — vodniho toku Volynka (fi¢ni km 39,0). K vybudovani Gpravny vody
doslo v 60. letech minulého stoleti a pivodné byla koncipovéna jako jednostupiiova filtrace. V
80. letech byla tpravna rozsifena o lamelové usazovaci nadrze. Kompletni rekonstrukce
upravny probihala v letech 2015 — 2016, kdy doSlo k modernizaci obou separa¢nich stupnii a
zaroven i celého chemického hospodarstvi. Rekonstrukce byla nutnd predevsim z divodu
Spatného technického stavu plivodni technologie. Vzhledem k nezastupitelnosti tipravny vody
Brloh probihala rekonstrukce za provozu.

Kvalita surové vody pftitékajici na upravnu je v rdmci roku vyrazné ovlivnéna aktualnim
pocasim (bourky, tdni sn¢hu, dlouhodobé desté) a je tedy znacné proménliva. Nejvyraznéjsi
zmeény jsou pozorovany v ramci koncentraci organickych latek, zékalu a barvy. Surova voda je
zéaroven velmi slabé mineralizovana a ma nizkou alkalitou.

Abstract: Brloh water treatment plant in Vimperk treat surface water from the water supply -
the water flow Volynka. The water treatment plant was built in the 1960s and it was conceived
as a one-stage filtration. In the 1980s, the plant was expanded with lamellar settling tanks. The
complete reconstruction of the plant was carried out between 2015 and 2016, when both
separation stages were modernized. Reconstruction was necessary mainly due to the poor
technical state of the original technology. Due to the irreplaceability of the Brloh water
treatment plant, a reconstruction took place during the operation of this plant.

The quality of raw water is significantly influenced by the current weather (thunderstorms,
snow melting, long-term rain) during the year and this weather is very variable. The most
striking changes are observed in concentrations of organic matter, turbidity and color.

Kli¢ova slova: Uprava vody, upravna vody, lamelovy separator, filtrace

Key words: Water treatment, water treatment plant, lamellar settling, filtration



Porovnanie adsorpénych vlastnosti Sungitu a niektorych komeré&nych
a prirodnych produktov pre vodarenstvo

Prof. Ing. EvaChmielewska,CSc.Y, RNDr. Jaroslav B | a § k o, PhD."?,
Doc. RNDr. MariaK oval akova, PhD.?, Mgr. Robert Sok o 11k

DPrirodovedecka fakulta Univerzity Komenského, Mlynské dolina, Ilkovi¢ova 6, 842 15
Bratislava 4, chmielewska@fns.uniba.sk
AFakulta elektrotechniky a informatiky, TUKE, Letna 9, 042 00 KoSice

Abstrakt: Sungit ma zaujimavu histériu vzniku. Svoj ndzov hornina ziskala v roku 1887 podla
dedinky Suriga nachadzajucej sa na brehu OneZského jazera v Karélii. Povodne vedci
odporucali pouzivat’ Sungit ako nehoriaci material (poter) pri vyrobe liatiny, ako sklarsky kmen
pri taveni ferozliatin a karbidu alebo ako mineralne plnivo do giim. T4to hornina ma sorpcné,
katalytické a baktericidne vlastnosti a je biologicky aktivna a schopna tlmit" (absorbovat)
a neutralizovat’ elektromagnetické Ziarenie s vysokou frekvenciou. Sungity sa rozlisuju podla
zloZenia mineralneho zékladu (hlinitokremicity, kremicity a uhlikovy). Predmetny vyskum je
zamerany na Sungit ako prirodny material a jeho vlastnosti vyuZiteI'né na Cistenie resp. Upravu
vod od roznych druhov znecistujicich latok. Na porovnanie jeho vlastnosti sa pouzivali aj iné
druhy adsorbentov (komeréné aktivne uhlie Silcarbon a oxohydroxid Zeleza GEH, prirodné
produkty spolo¢nosti Happy End, s.r.o., slovensky bentonit, zeolit, alginit, Chitosan,
Chezacarb, lignit, ¢esky produkt Nanofer 25S a pod. a pomerne Sirokd Skala modelovych
polutantov ako potravinarske azofarbivo AR 18, ktoré je v podstate sodna sol’ polyaromatickych
sulfonatov l'ahko disociovanych a vodu sfarbujtcich na ¢erveno, m-krezol (metylfenol), n-
dekan ako zlozka ropnych latok (NEL) azkovov bol zvoleny ako polutant Zn(II).
Vyselektované modelové polutanty tak predstavuji kazdu z kategorie environmentélneho typu
znecistenia, ako su polarizované polyaromatické zluceniny, ktoré vodu sfarbuju, mimoriadne
nebezpecné jednoduché aromaty s funkénou skupinou, nerozvetvené alkany ako predstavitelia
znecCistenia zivotného prostredia ropou alebo anorganické disociované soli s obsahom kovu.
Sungit sa zaroveii charakterizoval dostupnymi fyzikalno-chemickymi metédami ako SEM
(rastrovacou elektronovou mikroskopiou), SEM-EDX na obsah a zlozenie, rtg difraktometriou,
Ramanovou spektrometriou a MAS NMR, aby sa mohol vhodne pouzit' pri aplikacii na
dekontaminaciu znecistenia prip. iné ucely.

Abstract: Shungite has an interesting history. The mineral is named according to some small
locality Suiiga in Russian Carelia region, primarly used in smelting, glass and rubber
manufacturing. Shungite mineral may be devided according to composition to aluminosilicate,
silicate and of carbon types. There is a significant need for novel advanced water technologies,
in particular to ensure a high quality of drinking water, eliminate micropollutants, and intensify
industrial production processes by the use of flexibly adjustable water treatment systems.
Nanoengineered materials, such as nanoadsorbents, nanometals, nanomembranes, and
photocatalysts, offer the potential for novel water technologies that can be easily adapted to
customer-specific applications. Most of them are compatible with existing treatment
technologies and can be integrated simply in conventional modules. The most common
pollutants are as follows: petroleum and its products, detergents (artificial surfactants),
pesticides, heavy metals, dioxins, pharmaceuticals and other substances formed and released
by various types of production, including food industry, as well as by natural disasters,
agriculture, etc. There are a lot of methods of water and wastewater treatment, including the
adsorption with natural or synthetic adsorbents such as shungite, Chezacarb, Silcarbon, alginite,



chitosan, zeolite, GEH or nanofer. The use of natural adsorbents is one of the most economic
ways to treat the water. This paper is aimed to define the ultimate efficiency of shungite
treatment in respect of different pollutants, as well as to compare shungite with any other natural
adsorbents. Several model pollutants (acid red, n-decane, m-cresole and cationic zinc) were
chosen for adsorption efficiency comparison onto several commercial and natural adsorption
products.

Krlacové slova: Sungit, Chezacarb, Silcarbon, adsorpcia, spektrofotometria, Acid Red 18, n-
dekéan, m-krezol, zino¢naté kationy.

Key words: shungite, Chezacarb, Silcarbon, adsorption, spectrophotometry, Acid Red 18, n-
decane, m-cresole, zinc cations.



Rekarbonizacia nizkomineralizovanej vody s vyuZitim procesu fluidizacie

Ing. AnnaVajié¢ekova, PhD.?, prof Ing. JanD e r ¢ o, DrSc.?,
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Abstrakt: Deficit niektorych biogénnych prvkov vyzaduje zaradenie netradiénych procesov do
technologickej linky Upravy malo mineralizovanych povrchovych véd na pitni vodu.
Vzhladom k relativne velkym objemom, resp. prietokom upravovanej vody je potrebné
minimalizovat’ dobu zdrzania v reaktore, v ktorom sa realizuje obohacovanie vody tymito
latkami. K vyhodnym z tohto hladiska patri reaktor s fluidizovanou vrstvou, a to vd’aka
vel'kému medzifazovému povrchu, vybornému kontaktu tuhého materialu s upravovanou
vodou a nasledné vysokym hodnotam objemovych reakénych rychlosti v porovnani s inymi
reaktorovymi technikami. Hlavnym ciel'om tohto prispevku bolo $tudium vplyvu podmienok
na proces rekarbonizécie s vyuzitim polovypaleného dolomitu (PVD) a reaktora s fluidizovanou
vrstvou.

Abstract: Biogenic elements deficiency in drinking water requires the inclusion of non-
traditional processes in the drinking water treatment of low mineralized surface water. High
water residence time in the reactor, where recarbonization takes place, needs to be minimized
due to relatively large volumetric flow rates of treated water. Fluidized bed reactor is one of
advantageous approaches, mainly because of large interphase surface and excellent contact of
water and solid material. The objective of this paper was to study the effects of conditions on
the process of recarbonization using half-calcined dolomite and a fluidized bed reactor.

KTucové slova: kvalita pitnej vody, reaktor s fluidizovanou vrstvou, rekarbonizacia, povrchovy
vodarensky zdroj, iprava vody

Key words: drinking water quality, fluidised bed reactor, recarbonization, surface water
resource, water treatment



Modernizace UV Monaco — doplnéni prvniho separaé¢niho stupné (flotace)
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Abstrakt: Prispévek prezentuje pribéh predprojektové a projektové ptipravy doplnéni prvniho
separacniho stupné na Upravné vody Sous a prvni zkuSenosti z realizace za plného provozu
upravny.

Klic¢ova slova: flotace, rekonstrukce

Keywords: flotation, reconstruction



Provozni vysledky po doplnéni flotace na UV Sous
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9SEVK a.s., Teplice, jana.michalova@scvk.cz, karel.blazek@scvk.cz,
sona.beyblova@scvk.cz

Abstrakt: V prispévku se vénujeme flotaci rozpusténym vzduchem, ktera byla uvedena do
provozu na upravné vody Sous v roce 2016. Uvadime ptehled vysledkl a zajimavosti z procesu
zprovoznéni prvniho separac¢niho stupné na UV Sous.

Abstract: In this paper, we are focusing on the dissolved air flotation unit which was
constructed at water treatment plant Sous in 2016. This article brings a short overview of the
results from the first two years of operation.

Klicova slova: UV Sous, uprava vody, flotace rozpusténym vzduchem

Key words: waterworks Sous, water treatment, dissolved air flotation, plant restoration
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Porovnani pocitace ¢astic a zakaloméru
pro kontinualni sledovani provozu upraven

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

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

Abstrakt: Piispévek se zabyva experimentalnim porovnanim kontinualniho méfeni kvality
upravované vody za separa¢nimi stupni flotace rozpusténym vzduchem a filtraci vrstvou
zrnitého materidlu. Méteni probihala na modelu flotace a provozni filtraci. Porovnavéana byla
hodnota zakalu a velikostni distribuce c¢astic. Byl také sledovan pfinos kontinualniho méteni
ukazatele kvality vody pro hodnoceni G¢innosti vodarenskych separacnich procesti a jejich
fizeni Ci optimalizaci.

Abstract: The paper deals with experimental comparison of continuous measurement of treated
water quality after two separation steps a) dissolved air flotation and b) filtration. The
measurements were carried out on flotation pilot plant and full-scale sand filtration. Turbidity
value and particle size distribution of treated waters were compared. The benefit of continuous
analysis of treated water quality was also evaluated with respect to optimization efficiency of
separation processes and their management.

Klic¢ova slova: zékalomér, pocita¢ ¢astic, iprava vody, piskova filtrace, flotace rozpusténym
vzduchem, separacni ti¢innost, kontinualni méteni

Key words: turbidimeter, particle counter, water treatment, sand filtration, dissolved air
flotation, separation efficiency, continual measuring
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Abstrakt: Bromi¢nany st latky, ktoré sa bezne nevyskytuju v pitnej vode. Dostavaju sa do nej
dezinfekciou ozonom za pritomnosti bromovych i6nov vo vode, resp. ako necistota chlérnanu
sodného. Kvoli svojim Specifickym vlastnostiam st bromi¢nany klasifikované ako velmi
Skodlivée latky, ktoré mézu spdsobit’ vazne ochorenia u 'udi.

V stcasnosti existuje niekol’ko technologickych procesov, ktoré boli pouzité pri odstranovani
bromic¢nanov z vody. V tomto ¢lanku st uvedené vysledky odstraiovania bromi¢nanov z vody
adsorpciou pouzitim rdéznych sorpénych materidlov (aktivne uhlie, zeolit, Klinopur-Mn,
Bayoxid E33, GEH, Read-As a Aktivovana alumina).

Utinnost’ vybranych sorpénych materidlov pri odstrafiovani bromiénanov z pitnej vody sa
pohybuje od 10 do 40%. Z laboratérnych vysledkov vyplyva moZnost' pouZzitia zeolitu pri
znizovani koncentracie bromi¢nanov vo vode.

Abstract: Bromates are substances that are usually not present in drinking water. They are
obtained by ozone disinfection in the presence of bromine ions in water, as an impurity of
sodium hypochlorite, respectively. Because of their specific properties, bromates are classified
as very dangers substances, that can cause serious illnesses in humans.

There are several technological processes that have been used to removal of bromates from
water. In this article the removal of the bromates from water by the adsorption using various
sorbent materials (activated carbon, zeolite, Klinopur-Mn, Bayoxide E33, GEH, Read-As and
Activated alumina) are presented.

The effectiveness of selected sorbent materials in the removal of bromates from drinking water
is within the range of 10 to 40%. Based on laboratory results, zeolite can be used to reduce the
concentration of bromates in water.

KTacové slova: bromi¢nany, odstranovanie, pitnd voda, adsorpcia, sorpéné materialy

Key words: bromates, removal, drinking water, adsorption, sorbent materials
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Ing. Margita S 1o vinskaY; Dpt. Stanislav V ar g aV
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Abstrakt: V prispevku su prezentované vysledky z modelovych skuSok zamerané na stanovenie
adsorpénej izotermy a Silovovej rovnice pre odstrafiovanie antiménu na adsorpénom materiali
GEH, ktor¢ boli ziskané v ramci rieSenia projektu APVV-0379-07 Vyuzitie novych filtracnych
materidlov v Gprave vody.

KIaové slova: adsorpcia, adsorpéna izoterma, Silovova rovnica, odstraiovanie antimonu.
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Vliv celularnich latek na koagulaci bunék sinice Merismopedia tenuissima
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Abstrakt Prispévek se zabyva koagulaci sinice Merismopedia tenuissima, konkrétné vlivem
celularnich organickych latek (cellular organic matter — COM) na G€innost odstranovani celych
bunck. Nejprve byly provadény koagulacni pokusy s jednotlivymi slozkami (bunky, COM),
které ukazaly, Ze G¢innost jejich odstranéni se znaéné lisi. Zatimco v ptipadé bun€k dosahovala
az 99 %, u celularnich latek to bylo jen cca 43-53 % (v zavislosti na jejich pocatecni
nizkomolekularni slozky. Pti koagulaci bun¢k a COM soucasné pak bylo dosazeno obdobnych
ucinnosti jako utestd s jednotlivymi slozkami, a to iza pouziti niz§ich koncentraci
koagulacniho ¢inidla. Za ptitomnosti COM doslo k posunu pH optimalniho pro koagulaci
bunék, a tedy 1 ke zméné reakénich mechanismi. Samotné buniky byly nejlépe odstraiiovany
Vv oblasti kolem neutralniho pH (6,0-7,7) pfevazné mechanismem adsorpce, smés bunék a COM
byla nejucinnéji koagulovdna v mirné kyselém pH (5,0-6,5), kde je dominantnim
mechanismem nabojova neutralizace. Tyto vysledky poukazuji na existenci interakci mezi
buitkami sinice a celularnimi latkami, coZ bylo potvrzeno i pokusy bez pouziti koagula¢niho
¢inidla. Je tedy zfejmé, Ze za vhodné optimalizovanych podminek COM nenarusuji koagulaci
bunék.

Abstract : This study deals with coagulation of the cyanobacterium Merispomedia tenuissima.
The impact of cellular organic matter (COM) on the removal of its cells was investigated. Jar
tests with single compounds (cells, COM) revealed that their coagulation efficiency greatly
differs — it reached up to 99% in the case of the cells, whereas the coagulation efficiency of
COM did not exceed 43-53% (depending on the initial concentration). It might be explained by
prevailing hydrophilic character and a significant content of low molecular weight compounds
in COM. When the cells and COM were coagulated simultaneously, similar removal rates were
reached even by using lower doses of coagulant. Further, the presence of COM changed the
optimal pH for cells removal, thus altered coagulation mechanisms. While single cells
succumbed mainly to adsorption at about neutral pH (6.0-7.7), cells and COM mixture did
rather undergo charge neutralization at slightly acidic pH (5.0-6.5). These results suggested the
existence of interactions between the cells and COM that was verified by jar tests without
addition of any coagulant. Thus, if the reaction conditions are optimized, cellular organic matter
does not deteriorate coagulation of cells.

Klicova slova: bunky; koagulace; latky produkované fytoplanktonem; Merismopedia
tenuissima; sinice

Key words: algal organic matter (AOM); cells; coagulation; cyanobacteria; Merismopedia
tenuissima



Vliv predoxidace pomoci manganistanu draselného na koagulaci
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Abstrakt: Studie se zabyva vlivem piedoxidace pomoci manganistanu draselného na koagulaci
peptidt/proteint sinice Microcystis aeruginosa, ktera je ¢asto dominantnim druhem vodniho
kvétu. Pii experimentech byly pouzity ¢tyii koncentrace manganistanu draselného (0,1; 0,2; 0,4
a 0,6 mg KMnO4 mg™ DOC) a jako koagula¢ni ¢inidlo siran Zelezity. Vysledky studie ukézaly,
ze predoxidace pomoci KMnOs snizuje davku koagulacniho cinidla, zvySuje ucinnost
odstranéni organickych latek, efektivné eliminuje toxicky microcystin (i¢innost odstranéni 91-
96 %) aposouva optimalni pH koagulace z hodnoty 4,3-6 (bez piedoxidace) na 5,5-7,3
(s ptedoxidaci). Hlavnimi pfi¢inami zvySeni G¢innosti koagulace jsou rozklad organického
materialu za vzniku anorganického uhliku a adsorpce organickych latek na MnO». Bylo také
zjisténo, ze predoxidace zabraiiuje tvorbé Fe-peptidovych/proteinovych komplexti, které
inhibuji koagulaci pii pH okolo 6,2. Studie prokéazala, ze vhodné nastavend davka KMnO4
zvySuje ucinnost odstranéni peptidi/proteinlt produkovanych fytoplanktonem a eliminuje
microcystin.

Abstract: The study investigates the effect of permanganate pre-oxidation on the coagulation of
peptides/proteins of Microcystis aeruginosa which comprise a major proportion of the organic
matter during cyanobacterial bloom decay. Four different permanganate dosages (0.1, 0.2, 0.4
and 0.6 mg KMnO4 mg* DOC) were applied prior to coagulation by ferric sulphate. The results
showed that permanganate pre-oxidation led to a reduction in coagulant dose, increased organic
matter removals by coagulation, microcystin removal (with reductions of 91-96%) and a shift
of the optimum pH range from 4.3 to 6 without to 5.5-7.3 with pre-oxidation. Degradation of
organic matter into inorganic carbon and adsorption of organic matter onto hydrous MnO; are
suggested as the main processes responsible for coagulation improvement. Moreover,
permanganate prevented the formation of Fe-peptide/protein complexes that inhibit coagulation
at pH about 6.2 without pre-oxidation. The study showed that carefully optimized dosing of
permanganate improves cyanobacterial peptide/protein removal, with the benefit of microcystin
elimination.

Klicova slova: koagulace, Microcystis aeruginosa, organické latky produkované
fytoplanktonem, peptidy/proteiny, pfedoxidace manganistanem draselnym, uprava pitné vody

Key words: Algal organic matter, Coagulation, Microcystis aeruginosa, Peptides/proteines,
Permanganate pre-oxidation, Water treatment
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Abstrakt : Na zloZenie, kvalitu a zdravotnu bezpe¢nost’ pitnej vody vplyva okrem zdroja vody
aj stav distribu¢ného systému, Cistenie a udrzba vodohospodarskych zariadeni (vodojemov
a akumulacii), ploch, priestorov a d’alSich objektov, s ktorymi voda pri zasobovani
spotrebitel'ov prichadza do kontaktu. Hygienické predpisy platné do 15. oktobra 2017, ktorymi
sa organy verejného zdravotnictva pri vykone statneho zdravotného dozoru riadili, podrobnejsie
problematiku neupravovali. To viedlo k absencii pravneho zakladu pre vykonavanie kontroly
objektov, ktoré mézu nepriaznivo ovplyvnit’ kvalitu pitnej vody. Novela zakona ¢. 355/2007
Z. z. o ochrane, podpore a rozvoji verejného zdravia a 0 zmene a doplneni niektorych zakonov
v zneni neskorSich predpisov priniesla upravu v tejto oblasti a zavdazuje dodavatelov
k povinnosti vykonavat’ Cistenie a udrzbu vodohospodarskych zariadeni, ploch, priestorov a
objektov, ktoré st sti¢astou vodovodného rozvodného systému dodavatel’a pitnej vody, a ktoré
mozu nepriaznivo ovplyvnit kvalitu pitnej vody.

Abstract: Composition, quality and health safety of drinking water is affected besides water
source also by the condition of the distribution system, the treatment and maintenance of the
water management equipment (reservoirs and accumulations), surfaces, areas and other
facilities that come into contact with water during supply to the consumers. These issues are
not covered in more detail by the actual hygienic regulations (valid until 15th of October 2017)
that have been followed by the public health authorities during national health
surveillance. This has led to the absence of a legal basis for carrying out controls on objects that
may adversely affect the quality of drinking water. Amending act No. 355/2007 Coll. on
Protection, Support and Development of Public Health and on Amendments and Supplements
to Certain Acts has brought changes at this scope and suppliers are obliged to fulfil the
maintenance of the water undertakings, surfaces, areas and other facilities, that are part of water
distribution system and that can have negative affect to drinking water quality.

Kracové slova: voda, pitnd voda, legislativa, monitoring, kvalita pitnej vody, biologické
ukazovatele

Key words: water, drinking water, legislation, monitoring, drinking water quality, biological
indicators
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Abstrakt: Prispevok je zamerany na zhodnotenie kvality pitnej vody vo verejnych vodovodoch
v okresoch Banska Bystrica a Brezno za obdobie rokov 2007 — 2016. Zaobera sa sposobom
kontroly kvality pitnej vody, informuje o po¢toch vySetrenych a nevyhovujucich vzoriek.
V zavere identifikuje kritické body a hlavné problémy v systéme zasobovania pitnou vodou
Vv okresoch Banska Bystrica a Brezno.

Abstract: The aim of this contribution is assessment of drinking water quality in public water
mains in district Banska Bystrica and Brezno in period of years 2007 — 2016. It deals with
processes in drinking water quality control, it brings information about the numbers of
examined and unsuitable drinking water samples. In conclusion are identified critical points and
main problems in drinking water supply in district Banska Bystrica and Brezno.

KTlaéové slova: kvalita pitnej vody, verejné vodovody, distriblicia pitnej vody.

Key words: drinking water quality, public water mains, drinking water supply.
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Hodnotenie kvality pitnej vody z individualneho zasobovania
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Urad verejného zdravotnictva SR, Trnavska 52, 826 45 Bratislava, dasa.qubkova@uvzsr.sk

Abstrakt: 'V sucasnosti je na Slovensku ale aj v zahrani¢i zaznamenany zvysSeny trend vo
vyuzivani vlastnych zdrojov vody ako su vitané studne, pramene a studnicky. Spotrebitelia v
mnohych pripadoch nedisponuju dostatocnymi informaciami o kvalite vody, ochrane a
moznostiach jej vyuzivania. Prispevok hodnoti mikrobiologicku kvalitu vody z individualnych
vodnych zdrojov na zaklade vysledkov ziskanych v ramci svojich platenych sluzieb Uradu
verejné¢ho zdravotnictva Slovenskej republiky v Bratislave za poslednych 5 rokov.

Abstract: There is a increased trend in Slovakia and also within foreign countries regards using
own water sources including drilled wells and spring wells. In many cases, consumers don’t
have sufficient informations about quality of water, protection and using options. This article
evaluates microbiological water quality from individual water sources following results that
were obtained within paid services of Public health authority of Slovak republic in Bratislava
during last 5 years.

KTI'ucové slova: pitna voda, individualne zasobovanie, studne
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Vyznam vapnika a horcika v pitnych vodach
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DK atedra zdravotného a environmentalneho inZzinierstva, Stavebna fakulta STU,
Radlinského 11, 810 05 Bratislava, danka.barlokova@stuba.sk, jan.ilavsky@stuba.sk
AStredoslovenska vodarenska spoloc¢nost, a.s., Partizanska cesta 5, 974 01 Banska Bystrica,
kapusta.ondrej@stvs.sk
VODATECH, Ragianske myto 10990/1C, 831 02 Bratislava, Simko.voda@gmail.com

Abstrakt: V ¢lanku st uvedené zakladné informacie o vyzname vapnika a horcika vo vodach,
ich vlastnostiach, vplyve na 'udsky organizmus a problémoch, ktoré mézu vzniknut pri nizkych
(<1 mmol.IY), resp. vysokych (>5 mmol.I'!) koncentracidch Ca+Mg v distribu¢nej sieti a
vodohospodarskych prevadzkach, najcastejSie pouzivané sposoby zmik¢ovania a stvrdzovania
vody. Clanok obsahuje vysledky experimentov stvrdzovania vody ziskanych pocas
poloprevadzkovych skisok v UV Hritiova a UV Turéek. Na stvrdzovanie vody bola pouzita
upravend voda na konci technologickej linky, t.j. po koagulacii, sedimentacii a filtrécii,
obohatena o CO; a nasledna filtracia cez PVD.

Abstract: At this article are presented basic information about meaning of calcium and
magnesium in water, about their properties, effect to human health, problems what can cause
under the low (< 1 mmol.I"Y) and high (> 5 mmol.I"!) concentrations in water supply distribution
systems, the most commonly used methods of water softening and water hardening. The article
contains the water hardening results carried out during the pilot plant experiments in WTP
Hrinova and WTP Turc¢ek. For water hardening, treated water at the end of the process line, i.e.,
after coagulation, sedimentation and filtration, enriched with CO; and filtrated through
materials PVD was used.

KTlucové slova: vapnik a hor¢ik, vplyv na l'udské zdravie, distribu¢na siet’, iprava pitnej vody,
stvrdzovanie vody, poloprevadzkové skusky

Key word: calcium and magnesium, effect to human health, distribution system, drinking water
treatment, water hardening of water, pilot plant experiment
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Riziko expozicie pitnej vody vnutornych vodovodov §kol olovom

Ing. AndreaRosipalova®, Mgr. IngridJakubove?,
RNDr. VieraN agy ov 4 PhD.?, Mgr. Roman R am s®

1 Specializované laboratorium chemickych analyz, Regionalny trad verejného zdravotnictva
so sidlom v Poprade, Zdravotnicka 3, 058 97 Poprad,pp.rosipalova@uvzsr.sk,
pp.jakubove@uvzsr.sk
2 Narodné referenéné centrum pre ekotoxikolégiu, Urad verejného zdravotnictva SR,
Trnavska cesta 52, 826 45 Bratislava, viera.nagyova@uvzsr.sk
% Regionalny urad verejného zdravotnictva so sidlom v Poprade, Zdravotnicka 3, 058 97
Poprad, pp.rams@uvzsr.sk

Abstrakt: Olovo pozname ako kumulativny jed, zdravotne vyznamny je chronicky prijem
nizkych davok. NajcitlivejSie reaguje detsky organizmus, poskodenim nervovej ststavy.
Hlavnym zdrojom kontaminicie pitnej vody zostdvaju staré vnitorné vodovody alebo
vodovodné pripojky zhotovené z olova. Cielom prispevku je prezentacia vysledkov skriningu
sekundarneho znecistenia pitnej vody olovom vplyvom stagnécie v Skolskych a predskolskych
zariadeniach vo vytypovanej tatranskej lokalite, ktora spiiiala vietky predpoklady kontaminacie
— slabo kysla a velmi mikkd voda s tvrdostou 0,14-0,30 mmol/l, olovené pripojky,
predimenzovany vodovodny systém.

Abstract: We know the lead as a cumulative poison. Infant and school children are the most
vulnerable to adverse health effects from lead exposure, especially a impairment of the nervous
system. Aim of this paper is the presentation of screening results of secundary lead
contamination drinking water at elementar schools and kindergarten in Tatras area, which have
mild acid and very soft water (hardness 0,14-0,30 mmol/L), the lead-cointaining distributary
and a overlarge plumbing system.

KTlacové slové: olovo, stagnécia, kvalita pitnej vody

Key words: lead, stagnation, drinking water quality
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Mikrobiologicka kvalita pitnej vody a voP’ny chlor

Ing. MargitaSlovinska,Ing. KarolMunka, PhD., Ing. AnnaVajic¢ekova, PhD.,,
Dpt. StanislavVVarga

Vyskumny ustav vodného hospodarstva, Nabr. arm. gen. L. Svobodu 5, Bratislava
margita.slovinska@vuvh.sk

Abstrakt: Z viacerych moznosti zdravotného zabezpecenia pitnej vody (chlor, oxid chloriéity,
chléramonizacia, ozonizéacia a UV ziarenie) sa na Slovensku najviac vyuziva dezinfekcia vody
chlérom. Pitné voda sa vSak nemusi dezinfikovat’, ak nehrozi jej kontaminacia vo vodarenskom
zdroji a v rozvodnej sieti, a ak vo vodarenskom zdroji dlhodobo spiiia limity ukazovatelov
kvality pitnej vody.

Na zéaklade rozborov, ktoré poskytli vodarenské spolo¢nosti do databdzy ZBERVaK, boli
spracované a vyhodnotené tidaje o koncentracii vol'ného chloru a mikrobiologickej kvalite
pitnej vody.

Abstract: Using chlorine as disinfectant is most widely used among the methods of water
disinfection (chlorine, chlorine dioxide, chloramination, ozonization and UV radiation) in
Slovakia. It is not necessary to use disinfection of drinking water, if there is no risk of its
contamination in water resource and water supply network and it meets the drinking water
quality limits in water resource for the long term.

Data on free chlorine concentration and microbiological quality of drinking water were
processed and evaluated based on information on analyses provided by water companies in the
ZBERVaK database.

KTlucové slové: pitna voda, mikrobiologicka kvalita pitnej vody, dezinfekcia pitnej vody,
volny chlor

Key words: drinking water, microbiological quality of drinking water, disinfection of drinking
water, free chlorine



Porovnani vlastnosti riznych metod chemické dezinfekce a hygienického
zabezpeceni vody na bazi chloru: smésné oxidanty vs. tradi¢ni zpusoby -
plynny chlor, chlornan sodny a chlordioxid

Ing. Lubomir M a ¢ e k, CSc., MBA

Aquion, s.r.o0., Osadni 324/12a, 170 00 Praha 7, Ceska Republika, tel: 00421 283 872 265,
e-mail: lubomir.macek@aquion.cz

Abstrakt: Cilem prace vodarenskych specialisti je vyrabét a dodavat pitnou vodu v dobré
kvalité¢, chutnou a zdravotné nezavadnou, vyrobenou s minimem rizika a za rozumnych
naklada. Stavajici zplisoby dezinfekce a hygienického zajisténi vody mohou vysoce kvalitni
vodu, kterou vyrobime v upravné¢ vody trochu znehodnotit. Vyuziti smésnych oxidanta
vyrabénych elektrolyzou ze solanky v misté pouziti pomaha zlepSovat organoleptické vlastnosti
vody, snizuje tvorbu vedlejSich produkti dezinfekce a zaroveil udrzuje stabilnéjsi zbytkovy
oxidant v rozsahlych sitich. Prispévek se zabyva porovnanim vlastnosti smésnych oxidanti a
chlornanu sodného, v obou ptipadech vyrabénych elektrolyzou solanky v misté pouZziti.

Abstract: Purpose of activity of water technology specialists is to produce and supply drinking
water of good quality, healthy and well tasted, water produced with minimal risks and with
appropriate costs. Traditional disinfection methods can affect the high quality of the water
produced in treatment plants. Use of mixed oxidatns, generated by electrolysis of brine in the
point of use is helping to improve the taste and odour of water, to decrease DBP production and
at the same time, it helps to manage the residual chlorine at the large water supply systems.
The paper deals with comparison of various characteristics of mixed oxidants and bleach, both
produced by elecrolysis at the point of use.

Klic¢ova slova: desinfekce a hygienické zabezpe€eni vody, smésné oxidanty, chlornan sodny,
kvalita vody, porovnani

Key words: dissinfection of water, mixed oxidatns, bleach, quality of water, comparison



Riziko expozicie pitnej vody vnutornych vodovodov §kol olovom

Ing. AndreaRosipalova®, Mgr. IngridJakuboveb,
RNDr. VieraN a g y o va, PhD.?, Mgr. Roman R a m s®

DSpecializované laboratérium chemickych analyz, Regionalny trad verejného zdravotnictva
so sidlom v Poprade, Zdravotnicka 3, 058 97 Poprad,pp.rosipalova@uvzsr.sk,
pp.jakubove@uvzsr.sk
2Narodné referenéné centrum pre ekotoxikologiu, Urad verejného zdravotnictva SR,
Trnavska cesta 52, 826 45 Bratislava, viera.nagyova@uvzsr.sk
9Regionalny trad verejného zdravotnictva so sidlom v Poprade, Zdravotnicka 3, 058 97
Poprad, pp.rams@uvzsr.sk

Abstrakt: Olovo pozname ako kumulativny jed, zdravotne vyznamny je chronicky prijem
nizkych davok. NajcitlivejSie reaguje detsky organizmus, poskodenim nervovej ststavy.
Hlavnym zdrojom kontamindcie pitnej vody zostdvaju staré¢ vnitorné vodovody alebo
vodovodné pripojky zhotovené z olova. Ciel'om prispevku je prezentacia vysledkov skriningu
sekundarneho znecistenia pitnej vody olovom vplyvom stagnécie v Skolskych a predskolskych
zariadeniach vo vytypovanej tatranskej lokalite, ktora spiiiala vietky predpoklady kontaminacie
— slabo kysla a velmi mikkd voda s tvrdostou 0,14-0,30 mmol/l, olovené pripojky,
predimenzovany vodovodny systém.

Abstract: We know the lead as a cumulative poison. Infant and school children are the most
vulnerable to adverse health effects from lead exposure, especially a impairment of the nervous
system. Aim of this paper is the presentation of screening results of secundary lead
contamination drinking water at elementar schools and kindergarten in Tatras area, which have
mild acid and very soft water (hardness 0,14-0,30 mmol/L), the lead-cointaining distributary
and a overlarge plumbing system.

KTlacové slové: olovo, stagnécia, kvalita pitnej vody
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Kontinualne analyzy kvality vody a ich vyuZivanie
vo vodohospodarskych prevadzkach

Ing. Miroslav ZezulaY, Ing. AlenaTranéikova?

YECM ECO Monitoring a. s., Nevidzova 5 Bratislava, tel. +421 903 444 235
2Bratislavska vodarenska spolo¢nost’, a. s., PreSovska 48, 826 46 Bratislava 29

Abstrakt: Prednaska struéne sumarizuje sucasny stav vyuzitia kontinualnych analyz kvality
pitnej vody vo vodarenskych spoloCnostiach a nértdva moznosti vyuzitia modernych
analytickych metdd v kontinualnych meraniach kvality vody.

Medzi moderné a rychlo sa v praxi rozSirujuce zariadenia patria spektrometrické analytické
systémy. Okrem bezne vyuzivanych meranych parametrov poskytuju aj spektralne alarmy,
ktoré uzivatel'ovi poskytuju rychlu informaciu o moznom toxickom znecisteni pitnej vody.
Moderné refraktometrické moduly dopiiaja tieto systémy o detekciu prakticky akychkolvek
kontaminantov. DoterajSie prenosné aj kontinualne pristrojové vybavenie rozsiruji o moznost’
monitorovania vyznamnych kontaminantov az na ppt urovniach.

Abstract: The lecture briefly summarizes the current state of the use of continuous water quality
analyzes in water companies (in Slovakia and in the Czech Republic) and outlines the
possibilities of using modern analytical methods in continuous water quality measurements.

Modern and rapidly expanding devices include spectrometric analytical systems. In addition to
commonly used measured parameters, they provide spectral alarms that provide the user with
quick information on possible toxic pollution of drinking water. Modern refractometric
modules complement these systems to detect practically any contaminants. Both portable and
continuous equipment have been expanded to monitor significant contaminants up to ppt levels.

KTlacové slova: monitoring kvality vody, UV-VIS spektrometer, refraktometer, varovny
monitorovaci systém kvality vody, bezpecnost pitnej vody

Key words: water quality monitoring, UV-VIS spectrometer, refractometer, water quality
warning monitoring system, drinking water security



Odstranovani Zeleza, manganu a arsenu z vody pomoci vybranych
sorp¢nich materiala
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17, 602 00 Brno, e-mail: biela.r@fce.vutbr.cz, tel: +420 541 147 732

Abstrakt: Clanek se zabyva experimentalnim odstrafiovanim Zeleza, manganu a arsenu z vody
pomoci modernich sorpcnich materialit CFH 0818, Bayoxide E33, GEH a DMI-65. Nejlepsich
vysledki pfi odstraiiovani zeleza a arsenu z vody dosahl material DMI-65, pti odstranovani
manganu z vody dosahl nejlepsich vysledki material CFH 0818.

Abstract: The article deals with the experimental removal of iron, manganese and arsenic from
water using modern sorption materials CFH 0818, Bayoxide E33, GEH and DMI-65. The best
results for removing iron and arsenic from water were achieved by the DMI-65 material, while
the CFH 0818 material was the best for removing manganese from water.

Klic¢ové slova: arsen, mangan, zelezo, odstranovani kovii, sorpéni materialy
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Abstrakt: Environmentalna zat'az pochadzajica z priemyselnej ¢innosti Niklovej huty v Seredi
dlhodobo negativne ovplyviiuje Zivotné prostredie v jej okoli. Na zéklade toho je prispevok
zamerany na hodnotenie vplyvu environmentalnej zataze Niklova huta Sered’ na podzemné
vody a sediment. Znec€istenie podzemnych vdd bolo monitorované v 25 vrtoch (2013-2015) a
kvalita sedimentu v zatoke Vahu (2015). Potvrdilo sa, Ze najviac znecistené podzemné vody st
vo vrtoch v tesnej blizkosti skladky, v ktorych je okrem NH4", SO4*, NOs, NO2, vysoka
koncentracia potencialne toxickych prvkov. Pri odobratom sedimente sa zistilo nadmerné
mnozstvo Ni a Cr. Z hl'adiska priepustnosti, ide o pomerne dobre priepustny sediment, tvoreny
najma prachovitou frakciou, z ktorého sa nikel dobre uvoliioval.

Abstract: Environmental load in Sered’, originating from metalurgical industry of nickel, has a
long term negative effects on environment. This article aims to appraise influence of this old
environmental load of Nickel ironworks of Sered on ground water and sediment.
Contamination of ground water was monitored in 25 wells in 2013 through 2015. Sediment
from secluded bay on river Véh sediment was also monitored. It was confirmed, that most
polluted were samples extracted from wells neares to the disposal site: NH4*, SO4%, NO3", NOz”
and high concentration of potentially toxic elements were present. Sediment samples had
exceeded limits for Ni and Cr. In view of permeability, it’s highly porous which allows nickel
to leach out easily.

Kracoveé slova: Environmentalna zat'az, podzemna voda, sediment, zne€istenie, Sered’
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Obsah dusi¢nanov a dusitanov vo vodach z individualnych vodnych zdrojov
Vv priebehu rokov 2013 az 2017 v ramci Svetového dia vody

Ing. KatarinaM ichalkova, PhD.

Urad verejného zdravotnictva Slovenskej republiky, Trnavska cesta 52, 826 45 Bratislava
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Abstrakt: Prispevok sa zaobera zhodnotenim kvality pitnej vody z individualnych zdrojov v
ramci Svetového dna vody v priebehu rokov 2013 az 2017. Vo vzorkach pitnej vody sa
vySetrovali vybrané ukazovatele dusi¢nany a dusitany. Tieto ukazovatele su najCastejSie
prekracovanymi chemickymi ukazovatel'mi v pitnej vode z individualnych zdrojov (domovych
studni) a zo zdravotného hl'adiska ich prekrocenie nie je bezpecné (najmi pre malé deti).

Abstract: The paper deals with the assessment of the quality of drinking water from individual
sources within the World Water Day during 2013 to 2017. Drinking water samples were tested
for selected nitrate and nitrite indicators. These indicators are the most frequently exceeded
chemical indicators in drinking water from individual sources (home wells) and from a health
point of view, their exceeded is not safe (especially for young children).

Klacdové slové: Svetovy den vody, dusi¢nany a dusitany
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