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POVODNOVEHO RIZIKA V POVODI RIEKY DUNAJ / ICPDR STRATEGY ON
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Abstract

The presentation will provide an update of the ICPDR Strategy on Adaptation to Climate Change in
2018, inform about the ICPDR approach for integrating Climate Change Adaptation into the Danube
River Basin and Flood Risk Management Plan Update 2021 and outline ICPDR activities and next steps
in the implementation of the strategy. Lessons learnt and recommendations will complement the
presentation.



STRATEGICKE DOKUMENTY V OBLASTI OCHRANY VOD PRIJATE A APLIKOVANE
V SR / STRATEGIC DOCUMENTS IN WATER PROTECTION AREA — ADOPTED AND
APPLIED IN THE SLOVAK REPUBLIC

Vladimir Novak et al.

Ministerstvo Zivotného prostredia Slovenskej republiky / Ministry of Environment of the Slovak
Republic

Nam. L.Stdra 1, 81235 Bratislava, Slovak Republic

Uvod do problematiky vodného hospodarstva

Dostupnost akvalita vody uréuje podmienky existencie naZemi. Zhladiska biologického
a spolocenského Zivota je nenahraditelnou zlozkou prirodného a Zivotného prostredia. Od dostatku
a kvality vody zavisi nielen Uroven hospodarskych aktivit Statu, ale aj droven Zivota ludi. Principom
vodohospodarskej politiky Slovenskej republiky je preto komplexna starostlivost o zachovanie
a vyuzivanie domdaceho vodného bohatstva.

Vodohospodarska politika Slovenskej republiky je koncipovana ako subor zasad, priorit a nastrojov na
stanovenie efektivnych opatreni, ktorych sprdvna aplikacia povedie k environmentalnym ciefom na
zabezpecenie ochrany vod a ich trvalo udrZatelné vyuZivanie do roku 2021, resp. do roku 2027. Tieto
ciele sl stanovené v zakone ¢. 364/2004 Z. z. o vodach a zmene zdkona Slovenskej narodnej rady ¢.
372/1990 Zb. o priestupkoch v zneni neskorsich predpisov (Vodny zakon) v zneni neskorsich
predpisov v sulade s poZiadavkami smernice 2000/60/ES Eurdpskeho parlamentu a Rady z 23.
oktébra 2000, ktorou sa stanovuje rdmec posobnosti pre opatrenia spolocenstva v oblasti vodného
hospodarstva (rdmcova smernica o vode, RSV) ako aj dalSich s vodou suvisiacich smernic.

Opatrenia na dosahovanie cielov vodohospoddrskej politiky su predmetom pldnovacich
a koncepcénych dokumentov, predovsetkym pldnov manaZmentu povodi, resp. Vodného planu
Slovenska, ktoré su komplexnym systémom pldnovania vodného hospoddrstva na Slovensku. Ich
organickou sucastou st od roku 2015 plany manaZzmentu povodiiového rizika, tak ako to ustanovuje
zakon ¢. 7/2010 Z. z. o ochrane pred povodnami. Tieto plany nadvazuju na Analyzu stavu
protipovodriovej ochrany z roku 2011 a su v sulade poZziadavkami smernice 2007/60/ES Eurépskeho
parlamentu a Rady o hodnoteni a manaZzmente povodniovych rizik.

Medzi najvyznamnejSie vyzvy vodného hospodarstva v sucasnosti patria najma: predchadzanie a
zniZzovanie znecistenia vody, zefektivnenie vyuZivania vody, zvySenie odolnosti vodného hospoddarstva
voci klimatickym a meteorologickym javom, zlepSenie riadenia vykonavaného subjektmi zapojenymi
do hospodarenia s vodnymi zdrojmi, lepSie environmentalne prijatelné hospodarenie s podou, najma
zlepSenie praktickych postupov pri hospodareni v lesoch, na polnohospodarskej pode a vieobecne v
krajine. RieSenie tychto problémov je mozné len integrovanym pristupom pri prijimani opatreni v
oblasti hospodarenia s vodnymi zdrojmi a ich ochranou zahfnajucim celé spektrum politik v sdvislosti
s problematikou vody, energetiky a priemyslu, polhohospodarstva, dopravy, odpadového
hospodarstva, regiondlneho rozvoja, Uzemného planovania, cestovného ruchu, adaptacie na zmenu
klimy a pod., a to na horizontdalnej aj vertikalnej Urovni.

Ochrana vody ako strategickej suroviny $tatu a nagho spoloéného narodného bohatstva a naplfianie
poziadaviek vodohospodarskej politiky na dosiahnutie environmentdlnych cielov, t. j. dosiahnutie
dobrého stavu vod, musia byt kontinualne zabezpedované na vsetkych drovniach spoloc¢nosti, napriec¢
vSetkymi odvetviami ndrodného hospodarstva, ako aj jednotlivymi ob¢anmi Slovenskej republiky, a



to ako prioritnad sucast kazdého infrastruktirneho projektu, kazdej aktivity a cinnosti, ktora ma
priamy alebo nepriamy vplyv na Utvary povrchovych véd alebo podzemnych vod.

Politika Slovenskej republiky v oblasti vod sa v Uzkej sucinnosti s ostatnymi Elenskymi Statmi
Eurdpskej Unie orientuje v sucasnosti v rdmci spolocnej implementacnej stratégie na zabezpecenie
vSestrannej ochrany vod vratane vodnych ekosystémov a od vod priamo zavislych suchozemskych
ekosystémov, zachovanie alebo zlepSenie stavu vod, ucelné, hospodarne a trvalo udrzatelné
vyuZivanie véd a zabezpelenie ochrany pred povodriami a ich nasledkami. Vo vztahu k trvalo
udrzatelnému rozvoju spolo¢nosti sa orientuje na integrované riadenie vSetkych druhov véd vratane
vodnych ekosystémov v ramci jednotlivych povodi. Zabezpecovanie dostatoéného mnozstva vody
vyhovujucej kvality pri zachovani hydrobiologickych a biologickych funkcii ekosystémov a
prisposobovani ludskych ¢innosti moZnostiam prirody je realizované v sulade s Ustrednou myslienkou
integrovanej eurdpskej vodnej politiky, k uplatfiovaniu ktorej sa Slovenska republika vstupom do
Eurépskej unie prihlasila.

Prehlad vyznamnych vodohospodarskych problémov

Ludské cCinnosti a potreby, ako su napr. polhohospoddrske aktivity, doprava, vyroba energie, rozvoj
urbanizacie maju vplyvy na vodné prostredie, ktoré je potrebné vyhodnotit pre Uicely manazmentu
povodi a rozhodovanie o vhodnych opatreniach na ich rieSenie a znizovanie.

Na kvalitu povrchovej vody ma vplyv najma: organické znecistenie, znecistenie Zivinami, znecistenie
prioritnymi latkami a latkami relevantnymi pre SR, hydromorfologické zmeny, iné vyznamné vplyvy a
invazne druhy.

Opatrenia zo strany ministerstva veduce k zlepSeniu situacie vod na Slovensku

Nastrojom na dosiahnutie stanovenych environmentalnych cielov vodného zakona je prave Vodny
plan Slovenska, ktorého Ucelom je dosiahnutia dobrého stavu vod a na vodu viazanych ekosystémov,
zabezpecujucich pozitivny vplyv na Zivotné prostredie. Vytvara predpoklady pre komplexnu ochranu
vod a zabezpecenie dostatku vody pre pokrytie potrieb ludskej spolocnosti.

Sucastou Vodného planu Slovenska je aj program opatreni, ktory zahfria opatrenia potrebné na
dosiahnutie dobrého stavu vod.

Medzi opatrenia veduce k zlepSeniu stavu povrchovych vod patria predovsetkym opatrenia na
zniZzenie organického znecistenia. Environmentdlnym cielom je dosiahnutie zniZenia znecistenia
povrchovych vod organickym znecistenim minimalne na droven kompatibilnu s kritériami dobrého
ekologické stavu/potencidlu, napr.: zvySovanim podielu Cistenia komunalnych odpadovych vod,
ustanovenie novely vodného zakona v zneni neskorsich predpisov tykajuce sa povinnosti pripojenia
na verejnu kanalizaciu. Daldimi opatreniami si opatrenia na zniZenie znecistenia Zivinami, ktoré su
zamerané na redukovanie vstupu Zivin z polnohospodarstva.

Cielom opatreni na zniZenie znecistenia prioritnymi latkami a latkami relevantnymi pre SR je
dosiahnutie zniZenia znecistenia povrchovych véd prioritnymi latkami vratane urcitych dalSich
znedistujucich latok a latkami relevantnymi pre SR minimalne na Urovern kompatibilnd s kritériami
dobrého ekologické stavu/potencidlu a dobrého chemického stavu, napr.: realizaciou opatreni
vyplyvajlcich z plnenia poziadaviek smernice Rady 91/271/EHS o &isteni komunalnych odpadovych
vod.

Opatrenia na eliminaciu hydromorfologickych zmien st zamerané na eliminaciu narusenia pozdiznej
kontinuity riek a biotopov na urover konzistentnud s kritériami dobrého ekologické stavu/potenciélu,
medzi dané opatrenia patri napr.: spriechodnenie tokov funkénym rybovodom alebo biokoridorom,
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prebudovanie existujucich prekazok na tokoch na sklzy alebo rampy alebo zmena manipulaéného
poriadku vodnej stavby.

Opatrenia pre zleps$enie hydrologickych podmienok maju za ciel zlepsit hydrologické podmienky pre
fungovanie vodného ekosystému na Uroven konzistentnd s kritériami dobrého ekologické
stavu/potencidlu, ide napr.: o vydavanie novych povoleni na odber povrchovych véd, stanovenie
ekologickych prietokov, prehodnotenie manipulacnych poriadkov vodnych stavieb za ucelom
zlepsenia hydrologického rezimu.

Osobitnym druhom opatreni si opatrenia na zabranenie rozsirovania invaznych druhov. Stcastou
tychto opatreni je odstranovanie invaznych druhov rastlin v oblasti brehov vodnych tokov, ktoré
spb6sobuju negativne zmeny vo vodnych Utvaroch.

Buducnost vodnej politiky Slovenska

Cielom vodnej politiky je kontinualne pokracovat v zabezpedovani dostupnosti kvalitnej vody pre jej
udrzatelné vyuzivanie. Dany ciel prispieva k vSetkym trom rozmerom Stratégie Eurdpa 2020, ktorymi
su inteligentny, udrzatelny a inkluzivny rast.

Prvoradym cielom je dosiahnutie dobrého stavu vodnych Gtvarov v SR najneskér do roku 2027,
predchadzanie moZnému nedostatku vody s prihliadnutim na potrebu udriat ekologické toky
na drovni, ktord bude zlucitelna s plnenim cielov rdmcovej smernice o vode, ako aj na zniZenie
citlivosti na zmenu klimy a mimoriadne udalosti

Priprava Il pldnovacieho cyklu (pldny manazmentu povodia - Vodny pldn Slovenska)

V slUcasnosti sa pripravuje treti planovaci cyklus na roky 2021 az 2027, v ramci ktorého budu
aktualizované Plany manaZzmentu spravneho Uzemia povodia Dunaja a Plany manazmentu sprdvneho
Uzemia povodia Visly. Ministerstvo zZivotného prostredia Slovenskej republiky spristupnilo na svojom
webovom sidle ¢asovy a vecny harmonogram tohto procesu (december 2018 az jun 2019) za Ucelom
predloZenia pisomnych pripomienok, Ucasti a konzultacii s verejnostou
(http://www.minzp.sk/oblasti/voda/koncepcne-aplanovacie-dokumenty/).

Vyznamné vodohospoddrske problémy z druhého planovacieho cyklu budud aktualizované, pricom sa
zohladni dosiahnuty pokrok v ich rieSeni a zapracuju sa dalSie relevantné témy.

Do pripravy budu zahrnuté zainteresované rezorty, najma priemysel a polnohospodarstvo, ako aj
obce a odbornd verejnost. Revidovany prehlad vyznamnych vodohospodarskych problémov
zabezpeli podklad pre zostavenie tretieho cyklu pldnov manaZmentu povodi a aktualizacie ich
programov opatreni do roku 2027.

Priprava Il pldnovacieho cyklu (pldny manazmentu povodriového rizika)

Ochrana pred povodnami je zabezpecovana v sulade so smernicou Eurépskeho parlamentu a Rady
2007/60/ES z 23. oktébra 2007 o hodnoteni a manazmente povodriovych rizik.

Prvé plany manaZmentu povodfiového rizika boli vypracované k 22. 12. 2015 a obsahovali konkrétne
opatrenia na zniZenie nepriaznivych dosledkov povodni, zoradené podla priorit.

V ramci druhého cyklu planov manaZmentu povodnového rizika bolo v decembri 2018 aktualizované
predbeiné hodnotenie povodnového rizika, ktoré bolo reportované k terminu 22. 3. 2019. Jeho
pripravu zabezpecuje MZP SR prostrednictvom SVP, & p. V suéasnosti sa aktualizuji mapy
povodriového ohrozenia a povodiového rizika s terminom ukoncenia december 2019 a terminom
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reportovania 22. 3. 2020. Nasledne bude v decembri 2020 finalizovany aktualizovany Plan
manazmentu povodiového rizika a reportovany bude k 22. 3. 2021.

Casovy a vecny harmonogram pre druhy cyklus pripravy ndvrhu Planu manaZmentu povodfiového
rizika v ¢iastkovych povodiach Slovenskej republiky je podrobne zobrazeny na webovom portali MZP
SR:  https://www.minzp.sk/files/oblasti/voda/koncepcne-a-planovacie-dokumenty/harmonogram-

pmpr.pdf
Plnohodnotnou sucéastou vodného planovania v SR je Plan rozvoja verejnych vodovodov a verejnych

kanalizacii pre Uzemie Slovenskej republiky, ktorého tretia aktualizacia sa tieZ pripravuje.

Aktudlne témy vodnej politiky na urovni EU

V stéasnosti sa na trovni EU prerokovévaju nasledovné aktudlne materialy: smernica Rady 98/83/ES
z 3. novembra 1998 o kvalite vody urcenej na fudsku spotrebu a dokument k opatovnému vyuzivaniu
vycistenych komundlnych odpadovych vod.

Smernica Rady 98/83/ES z 3. novembra 1998 o kvalite vody urcenej na ludsku spotrebu sa
v sti¢asnosti v Rade EU meni v plnom rozsahu aj so vietkymi prilohami. Slovensko sa aktivne
zUcastnuje procesu s cielom ¢o najvacsieho zohladnenia nasich podmienok.

K zmendm, ktoré novy navrh smernice prinesie, jednoznacne patri zavedenie pristupu zaloZzeného na
riziku naprie¢ celym retazcom od vodného zdroja az po vodovodny kohdtik u spotrebitela. Tento
pristup odkazuje na ochranu vodnych Utvarov, ktoré sa vyuZivaju na odber vody. Rovnako zavadza
posudenie nebezpelenstiev suvisiacich s vodnymi dtvarmi vyuZivanymi na odber vody, vratane
znedistujucich latok v nich, ktoré ¢lenské staty identifikuji ako relevantné . Novy ndavrh prinasa
povinnost vypracovat postdenie rizika pri zasobovani vodou dodavatelmi vody a vyZaduje pravidelny
monitoring v rdmci posudenia rizika domovych rozvodov prostrednictvom parametrov olova a
mikrobiologického ukazovatela Legionella. Dalsou oblastou je problematika materidlov, ktoré
prichadzaju do kontaktu s pitnou vodou. Cielom je zabezpecit vysokd kvalitu materidlov a garantovat
ich bezpecnost. Ambiciou nového navrhu smernice je aj zlepsit pristup k vode a podporovat jej
pouZzivanie a prijat vietky potrebné opatrenia na zabezpecenie pristupu k pitnej vode pre zranitelné a
marginalizované skupiny.

Z podnetu juinych krajin EU a snahou o zmiernenie nedostatku vody sa Eurdpska komisia zacala
zaoberat problematikou opatovného vyuzivania vycistenych komunalnych vod. V maji 2018 zverejnila
prvé znenie navrhu nariadenia Eurdpskeho parlamentu a Rady o minimalnych poZiadavkach na
opdtovné vyuzivanie vody, najma v pofnohospodarstve, a pokial je to moZné a nakladovo efektivne,
pri zabezpeceni udrZania vysokej Urovne ochrany verejného zdravia a Zivotného prostredia. Navrh je
v sucasnosti v Stadiu rozpracovania.

Najvyznamneijsie vyzvy vodnej politiky na Urovni EU, ktoré nds ocakavaju v najbliz§om obdobi:

» zhodnotenie poznatkov a skusenosti z predoslych planovacich cyklov smernic 2000/60/ES a
2007/60/ES;

» adaptacia na klimatickd zmenu, t. j. problematika sucha, nedostatku vody a povodni;

» nutnost komunikacie a intenzivnej spolupridce so sektorom polnohospodarstva a hladanie
spolocného rieSenia umoznujuceho udrzatelné polnohospodarstvo a ochranu vod zaroven;

> aplikacia novej EU Stratégie pristupu k farmaceutikdm v Zivotnom prostredi, ktord Eurdpska
komisia publikovala 11. 3. 2019.
Zo strany Eurdpskej komisie sa oCakdva predstavenie Stratégie pre plasty, ktoré patria v
poslednych rokoch k najvyznamnejsim celosvetovym problémom v oblasti Zivotného prostredia.
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VODNY PLAN SLOVENSKA - NASTAVENIE OPATRENi SPOJENYCH S
OCHRANOU VODNYCH ZDROJOV / SLOVAK WATER PLAN — SETTING OF
MEASURES RELATED TO WATER RESOURCES PROTECTION

Ivana Bajkovicova

Vyskumny Gstav vodného hospodarstva, Slovenska republika / Water Research Institute, Slovak
Republic

Nabr. arm.gen.L. Svobodu 5, 812 49 Bratislava, Slovak Republic

Abstrakt

V Slovenskej republike je jednym z najdéleZitejSich mechanizmov na dosiahnutie dobrého stavu véd
vodné planovanie. Jeho sucastou je i manazment vodnych zdrojov a zdrojov vyuzitelnych pre odber
vod uréenych na ludsku spotrebu — pri¢om je potrebné brat do Uvahy kvalitu aj kvantitu vody, ako i
faktory, ktoré ich mozu ohrozit.

Prezentdcia poskytuje struény prehlad o vodnom planovani na Slovensku a opatreniach, ur¢enych na
dosiahnutie dobrého stavu vod a ekologickych cielov rdmcovej smernice o vode. BlizSie sa zameriava
na vodné zdroje na Slovensku, vratane chranenych oblasti uréenych na odber pitnej vody. Opisuje
Strukturu atypy opatreni vo Vodnom plane Slovenska, av zdvere dava aktudlnu informaciu
o dosiahnutom pokroku v ich zavadzani.
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OCHRANA VODNICH ZDROJU V KONTEXTU PETILETE SUCHE PERIODY V CR /
PROTECTION OF WATER RESOURCES IN THE CONTEXT OF A 5-YEAR DRY PERIOD
IN THE CZECH REPUBLIC

Lukds Zaruba
Ministerstvo Zivotného prostredia Ceskej republiky / Ministry of Environment of the Czech Republic

Vrsovicka 1442/65, Praha 10, 100 10, Czech Republic

Abstrakt

Vroce 2014 vznikla meziresortni komise VODA-SUCHO, kterd v Cervenci 2017 vladé predstavila
spole¢nou ndrodni strategii, jak suchu ¢elit. Od roku 2017 se MZP vénuje implementaci tohoto
dokumentu, ktera na legislativni Urovni spocivd napt. v novele vodniho zdkona a v ni zcela nové ¢asti
tykajici se operativniho fizeni vodnich zdroji v situaci nedostatku vody. Pojednano je taktéz o
pripravé predpovédniho hydrologického systému HAMR. Tyto a dalsi aktivity, které jsou v gesci
resortu MZP, predstavi podrobné&ji prezentovany pFispévek.

Abstract

In 2014, the interdepartmental commission WATER-DROUGHT has been established. This
commission introduced joint national strategy for the drought management to the Government in
2017. Since 2017, the Ministry of the Environment has been focusing on the implementation of this
strategy which on the legislative level besides others consists of the amendment of the Water Act
including also a new section dealing with the operational management of water resources in a
situation of water scarcity. Furthermore, the development of new hydrological forecasting system —
HAMR as well as other related activities which are under the responsibility of the Ministry of the
Environment will be presented in more detail.
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NAVRH NOVELY SMERNICE O KVALITE VODY URCENEJ NA LUDSKU SPOTREBU
/ A NEW PROPOSAL OF THE DIRECTIVE ON THE QUALITY OF WATER INTENDED
FOR HUMAN CONSUMPTION

Lenka Letavajova® - Dasa Gubkova?

Y Ministerstvo zivotného prostredia Slovenskej republiky / Ministry of Environment of the Slovak
Republic

Nam. L. Stara 1, 812 35 Bratislava, Slovak Republic

2 Urad verejného zdravotnictva Slovenskej republiky / Public Health Authority of the Slovak Republic
Trnavskd cesta 52, 826 45 Bratislava, Slovak Republic

Abstrakt

Prispevok sa zaoberd kli¢ovymi zmenami v novom Navrhu smernice Eurépskeho parlamentu a Rady
o kvalite vody urcenej na fudsku spotrebu (prepracované znenie), ktory meni pévodna smernicu Rady
98/83/ES z 3. novembra 1998 o kvalite vody urcenej na fudskd spotrebu v SirSom rozsahu aj so
véetkymi prilohami, resp. doplfia viaceré nové ustanovenia. Ustrednd pozornost je venovand
pribliZzeniu pristupu zaloZenom na riziku, vratane hodnotenia a riadenia rizik.

Abstract

The protection of human health from the adverse effects of any contamination from water intended
for human consumption is a priority of Council Directive 98/83/EC of 3 November 1998 on the quality
of water intended for human consumption. A European Citizens' Initiative Right2Water which had
been supported by more than 1.8 million signatories, initiated a revision of the current directive and
asked "European Union institutions and Member States to make water and sanitation available to all
their citizens" and "The European Union to increase its efforts to achieve universal availability to
water and sanitation". Following these requests, the European Commission presented its recast in
February 2018: Proposal for a Directive of the European Parliament and Council Directive on the
quality of water intended for human consumption. This revised proposal amends the Directive
98/83/EC in a full extend, including all annexes, and it is supplemented by a number of new
provisions. The proposal interconnects the Directive with existing EU water legislation, in particular
the Water Framework Directive, and refers in many points to the use of results from monitoring
carried out according to the requirements of the Water Framework Directive. It strongly refers to the
protection of water bodies used for water abstraction and also introduces an assessment of the
hazards associated with the water bodies used for water abstraction, including pollutants that
Member States identified as relevant. 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 a new parameters that attract increasing attention around the
world because of fact that they belong to global contaminants.

Paper deals with the key changes of the new proposal of the Directive of European Parliament and
Council on quality of water intended for human consumption that amends original reading of the
Directive in alarge scale including its annexes, or insert a new provisions. The main attention is
devoted to the risk base assessment including risk management.

Chranit ludské zdravie pred nepriaznivymi Ucinkami nevyhovujlcej pitnej vody je prioritnym cielom
smernice Rady 98/83/ES z 3. novembra 1998 o kvalite vody ur¢enej na ludskd spotrebu (dalej len
»,smernica 98/83/ES”). Ta predstavuje pravny ramec na ochranu ludského zdravia a tym sa stava
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vyznamnym nastrojom na zabezpecenie vysokej kvality vody spotrebovavanej v ¢lenskych Statoch
Eurépskej unie (EU). V nadvédznosti na poziadavky eurdpskej iniciativy obcanov s nazvom
Right2Water, ktord bola podporena viac ako 1,8 miliéna signatarmi, ako aj v nadvaznosti na zdvery
procesu hodnotenia regulacnej vhodnosti a efektivnosti smernice (REFIT), predstavila Eurdpska
komisia zaciatkom februara 2018 novy Navrh smernice Eurépskeho parlamentu a Rady o kvalite vody
urcenej na fudsku spotrebu (dalej len ,,navrh”), ktory ustanovuje zmeny oproti pévodnej smernici
98/83/ES, a to najma:

1. zozname monitorovanych parametrov,

2. pristupe zaloZzenom na riziku,

3. poskytovani informdcii spotrebitelom,

4. materidloch, ktoré prichadzaju do kontaktu s pitnou vodou.
Eurépska iniciativa ob¢anov Right2Water vyrazne poukazovala na zretelny problém nedostato¢ného
pristupu k pitnej vode hlavne u marginalizovanych skupin, pricom zabezpecdenie pristupu k pitnej
vode predstavuje tiez zavazok plnenia ciela Cislo 6 trvalo udrzatelného rozvoja Agendy 2030.

V prepracovanej Smernici Komisie (EU) 2015/1787 zo 6. oktébra 2015, ktorou sa menia prilohy Il a IlI
smernice Rady 98/83/ES o kvalite vody urcenej na fudsku spotrebu (dalej len ,,smernica 2015/1787)
bol prvykrat zavedeny pristup zaloZeny na riziku a povinnostou c¢lenskych statov bolo transponovat
najneskér do dvoch rokov novelizované prilohy smernice do svojich ndrodnych legislativnych
predpisov. Na Slovensku si implementacia novych poziadaviek smernice vyziadala novelizaciu zakona
¢. 355/2007 Z. z. o ochrane, podpore a rozvoji verejného zdravia a o zmene a doplneni niektorych
zakonov v zneni neskorsich predpisov (dalej len ,,zakon ¢. 355/2007 Z. z.“) a zavedenie novej vyhlasky
¢.247/2017 Z. z., ktorou sa ustanovuju podrobnosti o kvalite pitnej vody, kontrole kvality pitnej vody,
programe monitorovania a manazmente rizik pri zdsobovani pitnou vodou (dalej len ,vyhlaska ¢.
247/2017 Z. z.“), ktord nahradila nariadenie vlady SR ¢. 354/2006 Z. z., ktorym sa ustanovuju
poziadavky na vodu uréenu na ludsku spotrebu a kontrolu kvality vody uréenej na fudsku spotrebu
v zneni neskorsich predpisov.

Novela zdkona ¢. 355/2007 Z. z. nadobudla platnost 7. 6. 2017 pod ¢. 150/2017 a nepriamo
novelizovala aj zakon ¢. 442/2002 Z. z. o verejnych vodovodoch a verejnych kanalizacidch a o zmene a
doplneni zdkona €. 276/2001 Z. z. o regulacii v sietovych odvetviach v zneni neskorsich predpisov.
Smernica 2015/1787 zaviedla pristup zaloZeny na riziku ako dobrovolny nastroj, povinny iba pre tych
dodavatelov pitnej vody, ktori si chcd na jeho zadklade zniZit pocetnost alebo rozsah povinnych
rozborov. Transpozicia novelizovanych priloh 1l alll do slovenskej legislativy zavadza termin
manazment rizik a rovnako ho ustanovuje ako dobrovolny néastroj pre dodavatelov pitnej vody.

V suéasnosti prerokovavany navrh na pédde EU ustanovuje pristup zaloZeny na riziku v élanku 7
a pozostava z komplexného posudenia a riadenia rizika naprie¢ celym vodnym retazcom, od vodného
zdroja vo vodnom Uutvare aZz po koncového spotrebitela. Posudenie a riadenie rizik vo vodnych
utvaroch pouzivanych na odber vody urcenej na ludskl spotrebu predstavuje identifikaciu
nebezpecenstiev vratane ich moznych nasledkov, ¢i latok v danom povodi relevantnych, ktoré by
mohli viest k neprijatelnému zhor$eniu kvality vody uréenej na lfudskd spotrebu aj s ohfadom na
technologické stupne Upravy vody. Na tento Gcel budi moct ¢lenské Staty pouzit vybrané informacie
v stlade s ramcovou smernicou o vode 2000/60/ES, smernicou 2006/118/ES o ochrane podzemnych
vod pred znedistenim a zhorSenim kvality a smernicou 2008/105/ES o environmentélnych normaéch
kvality v oblasti vodnej politiky v zneni neskorsich predpisov. Prvé postdenie a riadenie rizika vo
vodnych uUtvaroch ma byt uskutocnené najneskér do 6 rokov po transpozicii novej smernice.
Posudenie a hodnotenie rizik doddvatelského systému bude realizované doddvatelmi pitnej vody
a bude brat do uvahy vysledky z hodnotenia rizika vodného Utvaru. Hodnotenie dodavatelského
systému zahffia popis celého systému zdsobovania, od odberu zvodného zdroja cez Upravu,
akumulaciu az po distribuciu. ldentifikuje rizikda v celom dodavatelskom systéme, vymedzi ich
avykona kontrolné opatrenia na prevenciu azmiernenie rizik identifikovanych v doddvatelskom
systéme. Na zaklade vysledkov z posudenia a hodnotenia rizika v systéme zdsobovania bude mozné
znizit rozsah respektive pocetnost povinnych rozborov. Prvé posudenie rizika ma byt realizované
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najneskor 6 rokov po transpozicii novej smernice. Od posudenia a hodnotenia rizika m6zu clenské
$taty oslobodit tych dodavatelov pitnej vody, ktori zasobujd 50 az 500 obyvatelov, resp. poskytuju 10
a7 100 m?/defi za splnenia poziadavky pravidelného monitoringu v stlade s novou smernicou.
Hodnotenie rizika domacich rozvodov zvazuje rizika vyplyvajuce z domdacich distribu¢nych systémov
alebo z pouzitych suvisiacich vyrobkov a materidlov. Hodnotenie domdcich rozvodov zavadza
vzhladom na zdvazné zdravotné rizikd monitoring parametrov Legionella a olovo, ale aj opatrenia na
nahradu suciastok vyrobenych z olova nachadzajucich sa v domacich distribuénych systémoch. Prvé
posudenie rizika domovych rozvodov ma byt realizované najneskor 6 rokov po transpozicii novej
smernice.

Vyraznou zmenou, ktord prindsa novy kompromisny ndvrh smernice je aktualizdcia zoznamu
parametrov a parametrickych hodnot pouzivanych na hodnotenie kvality vody uréenej na ludsku
spotrebu. Vo svetle novych technickych poznatkov sa monitoring rozsiruje o globalne kontaminanty
per a polyfluérované uhlovodiky, ktoré Eurépska komisia zavadza posudzovat ako celok, t. j. sumu
PFAS s limitnou hodnotou 0,1 g/I.

K novym ukazovatelom zahrnutym do operaéného monitoringu patri aj Clostridium perfingens
vratane spor a somatickych kolifagov. Navrh poukazuje na monitoring skupiny organickych latok ako
je Beta-estradiol, Bisfenol A anonylfenol ako reprezentativnych predstavitefov narusania
endokrinného systému. Kompromisny text sa v ¢lanku 10a zaoberd aj problematikou materidlov
v kontakte s pitnou vodou a ma garantovat zabezpecenie vysokej kvality a bezpecnosti materialov,
ktoré prichadzaju do styku s pitnou vodou. Aj vzhladom na vysoké mnozstvo pripomienok ¢i vyhrad
¢lenskych statov je velmi dolezité stanovenie postupov a hygienickych standardov pre materidly,
ktoré prichddzaju do kontaktu s pitnou vodou. V pripade zlepsenia pristupu k vode ndvrh smernice
zavadza dve nové povinnosti, a to zlepsit pristup k vode a podporovat jej pouZivanie a prijat vetky
potrebné opatrenia na zabezpecenie pristupu k pitnej vode pre zranitelné a marginalizované skupiny.
Viaceré Clenské Staty by uvitali, keby konkrétny vyber a realizdcia opatreni boli ponechané na ich
posudeni pri zohladneni narodnych podmienok, a aj tato Ciasto¢nd zhoda bola dosiahnutd velmi
krehkym kompromisom.

Navrh prepaja smernicu s existujucimi pravnymi predpismi EU v oblasti vody, najmd s Rédmcovou
smernicou o vode 2000/60/ES a v mnohych bodoch odkazuje na vyuZitie vysledkov a monitoringu
zmapovanych na zaklade jej poziadaviek. Navrh bol 22. marca 2019 prerokovany na vybore stalych
predstavitelov vlad ¢lenskych $tatov pri EU (COREPER) a bolo podporené dosiahnutie vieobecného
smerovania k tomuto navrhu. V stiéasnosti sa po zmene predsednickej krajiny na ¢ele EU o¢akavaju
v dohladnej dobe dalsSie rokovania na urovni expertnych pracovnych skupin Water Party of
Environment, Rady a Parlamentu.
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PROGRAMY MONITOROVANIA PITNEJ VODY - ZACIATOK CESTY K
MANAZMENTU RIZIK PRI ZASOBOVANi / MONITORING PROGRAMS FOR
DRINKING WATER — THE BEGINNING OF THE PATH TO WATER SUPPLY RISK
MANAGEMENT

Zuzana Valovi¢ova
Urad verejného zdravotnictva Slovenskej republiky / Public Health Authority of the Slovak Republic
Trnavskd cesta 52, 826 45 Bratislava, Slovak Republic

Abstrakt

Pojmy ,,manazment rizik pri zdsobovani pitnou vodu” a ,, program monitorovania“ boli na Slovensku
zavedené novelou hygienickych pravnych predpisov v roku 2017. Zatial ¢o uplatfiovanie systému
manazmentu rizik pri zdsobovani pitnou vodou je dobrovolné, povinnost vypracovat program
monitorovania nadobudla pre dodavatelov pitnej vody ucinnost od 1. januara 2019. Pre uplatfiovanie
jednotného postupu a kritérii pri priprave programov dodavatelmi bola Uradom verejného
zdravotnictva Slovenskej republiky v juli 2018 vypracovana prirucka, ktora sa usiluje zaviest do ich
tvorby vybrané principy rizikovej analyzy. V prispevku sa okrem platnych hygienickych poziadaviek
a odporucéani pre manazment rizik a pre program monitorovania pitnej vody rekapituluju i prvé
skusenosti s aplikaciou programov v praxi.

Klucové slova: pitna voda, doddvatel pitnej vody, program monitorovania, manazment rizik

Abstract

Terms ,drinking water supply risk management” and ,monitoring program” were entered into force
in Slovakia by novelization of hygienic legal requirements in 2017. Although drinking water risk
management is voluntarily applied, the obligation for drinking water suppliers to elaborate
monitoring program entered into force on 1. January 2019. For application of the unified approach
and criteria for program elaboration by water suppliers, Public Health Authority of Slovak Republic in
July 2018 elaborated guidebook which seeks to implement selected principles of the risk analysis. In
addition to the current hygiene requirements and recommendations for risk management and
drinking water monitoring program, this report also summarizes the first experiences with the
application of programs in practice.

Key words: drinking water, drinking water supplier, monitoring program, risk management

Pravne predpisy

Smernica Rady (EU) 2015/1787 zo 6. oktébra 2015, ktorou sa menia prilohy Il a lll smernice Rady
98/83/ES o kvalite vody urcenej na ludsku spotrebu (dalej len ,Smernica 2015/1715“) upravila
v oblasti pitnej vody predovsetkym problematiku monitorovania jej kvality. Smernicou 2015/1717 sa

ustanovuje povinnost vykonavat kontroly kvality pitnej vody v celom dodévatelskom retazci podla
programu monitorovania. Pre program monitorovania ustanovuje dalej zakladné poZiadavky vratane
alternativy zaloZit ich na hodnoteni rizika. PoZiadavky eurdpskeho predpisu boli u nas v roku 2017
spolu s poZiadavkami praxe zakotvené do novely hygienickych pravnych predpisov - zdkona ¢.
355/2007 Z. z. oochrane, podpore arozvoji verejného zdravia a ozmene a doplneni niektorych
zdkonov v zneni neskorsich predpisov (dalej len ,zakon ¢. 355/2007 Z. z.“) a vyhldsky Ministerstva
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v

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
zdsobovani pitnou vodou (dalej len ,vyhlaska ¢. 247/2017 Z. z.“).

Zakon ¢&. 355/2007 Z. z. zaviedol pojem manaZment rizik pri zdsobovani pitnou vodou, ktorym je
oznacovany proces pozostdvajuci z analyzy, vyhodnotenia a riadenia rizik pri doddvani pitnej vody.
Aplikovanie procesu pri monitorovani kvality pitnej vody v praxi zostalo v stlade s vyssSie uvedenou
Smernicou 2015/1717 nepovinné a na slobodnom rozhodnuti dodavatela pitnej vody. Zakon ¢.
355/2007 Z. z. zaroven urcil povinnost monitorovat pitnd vodu podla programu monitorovania,
ramcové poziadavky na program astanovil terminy pre ich vypracovanie (aktualizaciu) a
predkladanie. Program monitorovania su povinni predkladat prislusnym regionalnym UGradom
verejného zdravotnictva (dalej len ,RUVZ“) vietci dodavatelia pitnej vody. Za dodavatela pitnej vody
sa povaZzuju prevadzkovatelia verejnych vodovodov a subjekty, ktoré dodavaju alebo vyuzivaju pitnu
vodu z vlastnych vodnych zdrojov v ramci podnikatelskej ¢innosti alebo vo verejnom zaujme. Okrem
transpozicie eurdpskej legislativy viedla k zavedeniu poziadavky i potreba ziskania dostatku udajov
o systéme zasobovania pitnou vodou, ktoré su nevyhnutné pre vykon dozornej ¢innosti organov
verejného zdravotnictva a posudenie zdravotnej bezpecnosti dodavanej pitnej vody.

Napli  programu monitorovania ramcovo definovala vyhlaska ¢. 247/2017 Z. .
Pre zjednotenie postupov doddvatelov pitnej vody pri priprave dokumentov bol v juli 2018 vytvoreny
a zverejneny podporny nezavazny materidl Prirucka pre vytvorenie programov monitorovania.
Material bol vzhladom na skutoénost, Zze problematiku verejnych vodovodov upravuju i predpisy
rezortu Zivotného prostredia, pripraveny v spolupraci Uradu verejného zdravotnictva Slovenskej
republiky a Vyskumného Ustavu vodného hospodarstva v Bratislave. Ciefom prirucky je urcit
nalezitosti, ktoré sa povazuju za vyznamné pre posudenie spravnosti, spolahlivosti a bezpecnosti
celého systému zasobovania, zjednotit terminoldgiu v oblasti dodavania pitnej vody a pribliZit sa
vodarenskej praxi. Pri tvorbe programov boli zohladnené i vybrané principy rizikovo orientovaného
pristupu, ktoré su nevyhnutné pre zaistenie doddvky zdravotne bezpecnej pitnej vody.

Prirucka pre vytvorenie programov monitorovania okrem textového komentdra obsahuje v prilohach
na zaklade typu zdsobovania dva vzory Programov monitorovania. Prvy vzor je uréeny pre verejny
vodovod resp. zasobovanu oblast. Druhy vzor je uréeny dodavatelom pitnej vody, ktori nevyuZivaju
pre zasobovanie verejny vodovod, ale pre svoje prevadzky, zariadenia a ¢innost vyuZivaju vlastny
vodny zdroj. Prirucka zahfia dalej tri Kataldgy nebezpecenstiev a nebezpecnych udalosti (pre verejny
vodovod — jednoduchy systém, pre verejny vodovod — zloZity systém a pre vlastny zdroj pitnej vody),
ktoré je moziné pouzit v nadvdznosti na spOsob zdsobovania. Odporuéa sa, aby programy
monitorovania obsahovali nasledovné informacie o systéme zdsobovania:

> Kontaktné Gdaje o dodavatelovi pitnej vody.

> Zéakladné Udaje o systéme zasobovania: zaliatku prevadzky, prislusnych povoleniach,
pocte zdsobovanych obyvatelov a objeme dodavanej vody, popise zdrojov, sieti,
vodarenskych objektoch, Upravach vody vratane pouzitych latok na dpravu a vyrobky,
Cistenie, Ccisteni a udrzbe objektov, ochrannych pdsmach, nebezpelenstvach
a nebezpecnych udalostiach resp. povolenych vynimkach a manazmente rizik.

» Udaje o kontrole kvality surovej, upravenej a pitnej vody (miesta a poéty odberov pre
jednotlivé analyzy) vratane informacii o akreditacii odberov a analyz.

» Mapové podklady a schémy vodovodov.

> Prilohy k zakladnym udajom o systéme zasobovania (doklady o vhodnosti pouzitych
pripravkov na chemickd Upravu a dezinfekciu).
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Prvé skusenosti z Programov monitorovania
Na zaklade programov monitorovania, ktoré doddavatelia pitnej vody predloZili RUVZ
do marca 2019, je mozné konstatovat:
A. Povinnost vypracovat a predloZit program monitorovania RUVZ splnili predovietkym
prevadzkovatelia velkych verejnych vodovodov, a to najma vodarenské spolocnosti.

Programy monitorovania vypracovala i vacsina obci, ktoré prevadzkuju verejné vodovody;
predlozené dokumenty vsSak vtomto pripade CcastejSie vykazovali nedostatky. V
obmedzenom pocte alebo v niektorych pripadoch vbébec nepredlozili dokumenty
dodavatelia pitnej vody, ktori vyuZivaju vlastny vodny zdroj (napr. prevadzkovatelia
vyrobni, reStauracii a pod.).

B. K najcastejSim nedostatkom predloZenych programov monitorovania patria:

» chybajice povolenia k prevadzke verejnych vodovodov, k vodnym zdrojom ak
ochrannym pasmam,
» nedostatoéné doklady o pripravkoch na Upravu a dezinfekciu pitnej vody,
> rutinné a neprimerané vyhodnotenie nebezpecenstiev a nebezpecnych udalosti,
» nedostatky pri urcovani miest, rozsahu a pocetnosti odberov pre kontrolu kvality
surovej, upravenej a pitnej vody.

C. Dal3imi_identifikovanymi nedostatkami_su: nedostatoény popis zdrojov pitnej vody,
nespravne uvedené technologické postupy Upravy vody, chybajice mapy s vyznacenim
vodnych zdrojov, schémou vodovodu a vyclenenim zasobovanej oblasti.

D. Cast dokladov, ktoré maju byt podla Priruc¢ky pre vytvorenie programov monitorovania
stcastou programu monitorovania, predkladaju dodavatelia pitnej vody RUVZ priamo pri
vykone Stdtneho zdravotného dozoru nad zdsobovanim. Ztohto dbévodu je velmi
pravdepodobné, Ze zoznam nedostatkov sa v budicnosti eSte rozsSiri. Na zdaklade
doterajSich skusenosti sa predpoklada, Ze problematickymi budd najma doklady k
zdravotne] bezpecnosti vyrobkov uréenych na styk s pitnou vodou, zaznamy o Cisteni
a udrzbe vodarenskych objektov ako i doklady o odbornej spbsobilosti dodavatelov pitnej
vody pri vyrobe a Uprave vody a pri obsluhe vodovodnych zariadeni, ktoré vyZaduje zakon
¢.355/2007 Z. z.

E. Ziaden z dodévatelov pitnej vody nevyuzil moZnost vypracovat program monitorovania na
zaklade procesu manazmentu rizik pri zasobovani pitnou vodou.

Zaver

Prvé Programy monitorovania vypracovali doddvatelia pitnej vody na r6znej urovni. Najvy$siu mieru
suladu s poZiadavkami hygienickych predpisov a odporucani dosiahli dokumenty prevadzkovatelov
velkych verejnych vodovodov. PoZiadavku k uréenému terminu nedostatocne splnili prip. nesplnili
doddvatelia pitnej vody z vlastnych zdrojov.

Po pociato¢nych obavach dodavatelov pitnej vody z pripravy dokumentov hodnoti vaésina subjektov
programy a zadefinovanie kritérii pri kontrole systému zdasobovania pozitivne. Vypracované
dokumenty priniesli uzito¢né informacie i RUVZ, ¢ mdze okrem zjednotenia postupu prispiet
k skvalitneniu ich dozoru nad zadsobovanim. Udaje o systéme a popis c¢innosti, objektov,
nebezpeclenstiev a nebezpecnych udalosti, ktoré mézZu predstavovat riziko pre kvalitu pitnej vody
moze prispiet k zvySeniu jej zdravotnej bezpecnosti a mézu byt tiez uZito¢né pri okamzitom rieseni
mimoriadnych a rizikovych situdcii v zasobovani.
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V buducnosti sa predpoklada aktualizacia prirucky pre vypracovanie programov s dérazom na rézne
kategdrie dodavatelov pitnej vody (predstavuju Siroku paletu subjektov s réznou Uroviiou odbornosti
a skusenosti), spésoby zdsobovania a najma na implementaciu dalsich principov manazmentu rizik.
Dostatok vodnych zdrojov vody na Slovensku, vysoka kvalita pitnej vody vo velkych verejnych
vodovodoch i ojedinely vyskyt ochoreni, pri ktorych by bola faktorom prenosu pitnd voda boli
doteraz hlavnymi dévodmi, pre ktoré sa povinné zavedenie procesu rizikovej analyzy v nasich
podmienkach doteraz nedarilo presadit. Coraz ¢astejSie a viditelnejie dopady klimatickych zmien a
antropogénnej ¢innosti na zdroje vody, zistovanie novych kontaminantov i skisenosti z inych krajin
vSak jasne dokazuju, Ze rizikova analyza je potrebna i v nasich podmienkach.
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Abstrakt

Transpozici novelizovanych pfiloh Il a Il smérnice EU 98/83/ES o jakosti vody uréené k lidské
spotiebé (2015) provedla Ceska republika novelou zdkona o ochrané verejného zdravi. V této novele,
ktera jde ale nad rdmec poZadavkd smérnice EU a ktera zacala platit 1. 11. 2017, uloZila provedeni
posouzeni rizik (water safety plan) jako zdkonnou povinnost pro vSechny provozovatele.
Provozovatelé tak do 6 let musi provést posouzeni rizik na vSech vodovodech a na zdkladé posouzeni
zapracovat napravna a monitorovaci opatifeni do provozniho fadu. Provozni fad jsou pak povinni
predlozit ke schvaleni na pfislusnou hygienickou stanici.

Odbornym garantem celého procesu je Statni zdravotni Ustav (SZU), ktery od po&atku spolupracoval
na pripravé vyhlagky a nasledné i metodického pokynu s Asociaci pro vodu CR (CzZWA) a Sdruzenim
oboru vodovodl a kanalizaci (SOVAK). Spolecné pak tyto subjekty usporadaly nékolik seminard a
pracovnich schiizek pro hygieniky a provozovatele. Na webovych strankach SZU je k dispozici vhodna
literatura a veskeré relevantni vystupy, které mohou ulehcit praci zpracovatellm i posuzovatelim.
Na konci loriského roku byla vydana Zjednodusend metodika na zpracovani posouzeni rizik malych
systému zasobovani pitnou vodou, kterd formou check-listll a doporucenych moznych napravnych
opatfeni pomaha provést postup u vodovod(l bez Upravy vody zasobujicich méné nez 300 obyvatel.
Diky spolupraci s odbornou verejnosti a poskytnutim véasné metodické podpory se podafilo Uspésné
nastartovat cely proces. Jiz prvni zkuSenosti ukazuji, Ze se jednd o proces narocny, ktery ale
vyznamnym zplsobem zvysuje kvalitu a bezpecnost dodavek pitné vody.

Abstract

The Czech Republic transposed changes introduced by the Commission Directive on the quality of
water intended for human consumption (EC 2015/2015) through the amendment of the Public
Health Act effective from 1 Nov 2017. All operators are now required to perform a risk assessment
(water safety plan) of each water distribution system within six years since the law was issued in
2017. The output of the risk assessment should be implemented into operational rule of the water
system which are to be approved by a regional public health authority.

The process is methodologically led by the National Institute of Public Health (NIPH) in the close
cooperation with the Czech Water Association and The Water Supply and Sewerage Association
SOVAK. Several workshops and seminars has been organized for wide professional public. Specialised
web page of NIPH brings all relevant guidelines, literature and actual outputs to provide information
support for operators. The simplified methodology for small water systems (up to 300 consumers)
was issued in the end of the last year.

The process was successfully started thanks to a good cooperation among authorities and field
experts. It is obvious the process is demanding but on the other hand it reasonably increase the
quality and safety of drinking water delivery.
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SKUSENOSTI S PROGRAMAMI MONITOROVANIA ZALOZENYMI NA RIZIKU
A UPLATNOVANIE PODLA REVIDOVANEJ SMERNICE 98/83/ES / EXPERIENCE
ON RISK — BASED MONITORING PROGRAMS AND PREPARATION ACCORDING
TO THE REVISED DIRECTIVE 98/83/EC

Zsuzsanna BUFA-DORR - Marta VARGHA
National Public Health Center
Albert Flérian ut 2-6, 1097 Budapest, Hungary

Abstract

Revision of the 98/83/EC Drinking Water Directive (later: DWD) was started in 2017 focusing on five
thematic areas, where improvements can support the protection of human health and the
environment. These priority areas are: introducing risk based approach for the whole water supply
chain, re-evaluation the monitored parameters and their parametric values, introducing a common
approval process on materials contact with drinking water, advance access to safe drinking water and
raise the transparency in the water supply sector by providing up-to-date information to public.
Hungary supports the main objectives of the Revision, and has already made some preliminary steps
towards the revised Directive 98/83/EC.

Operation under water safety plan (WSP) has been a legal requirement for water supplies in Hungary
since 2009. Today more than 1500 water supply systems (practically all public supplies) operate by
WSP. The water distribution system in buildings also has an important impact on water quality.
Heavy metals (for example lead) can leach into the supplied water from the construction materials
and microbial colonization of pipes and installations may occur, both posing a risk for human health.
Risk assessment for Legionella is a legal obligation in priority premises since 2015 in Hungary.
National level risk assessment of lead exposure with a 6 month long national investigative monitoring
program was launched as part of a complex public health project in the National Public Health Center
(NPHC). Preliminary studies were initiated in NPHC on the newly proposed disinfection by-products
and uranium. NPHC is responsible for the hygienic assessment of materials contact with drinking
water under the current legislation, including migration tests where necessary. There is a high overall
access to safe drinking water; only 2% of the population is without public water supply in Hungary.
However, further action is in progress under the Protocol on Water and Health to improve the
situation of vulnerable and marginalized groups.
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SMESI CIZORODYCH ORGANICKYCH LATEK V PODZEMNICH VODACH CR /
MIXTURES OF XENOBIOTICS IN GROUNDWATERS OF THE CZECH REPUBLIC

Vit Kodes
Cesky hydrometeorologicky Ustav / Czech Hydrometeorological Institue
Na Sabatce 2050/17, 143 06 Praha 412-Komotany, Czech Republic

Abstrakt

Do analyzy vyskytu cizorodych organickych latek byla zahrnuta data z 4079 vzork( odebranych na
celkem 700 objektech sité sledovani jakosti podzemnich vod CHMU v obdobi 2016-2018 (zpravidla
bylo na kazdém objektu sité celkem odebrano 6 vzorkd, tj. 2 vzorky rocné). Za obdobi 2016-2018
CHMU disponuje daty o vyskytu celkem 259 cizorodych organickych latek v 700 objektech sité
sledovani. Pro ucely posouzeni, zda se latky vyskytuji ve smésich rGzného plvodu byly rozdéleny dle
jejich poutziti a i chemického sloZeni do nasledujich skupin: pesticidy, PAU, TOL (alifatické chlorované i
nechlorované uhlovodiky), 1éciva, alkylfenoly, komplexotvorné latky, benzotriazoly, perfluorované
latky, prostiedky persondlni péce a ostatni. V podzemnich vodach bylo nalezeno 161 latek (60 % ze
vsech sledovanych), v jednotlivych objektech sité se mliZe jednat az o smés 30 latek. Ze 4079 vzorku
nebyly nalezeny Zadné takovéto latky ve 811 (20 %), ve 531 (13 %) vzork( byla nalezena pouze jedna
latka, v 389 (10 %) vzorkd se vyskytly 2 latky, 3 az 10 latek bylo nalezeno v 1810 (44 %) vzork( a 11 azZ
30 latek bylo nalezeno v 538 (13 %) vzorcich). Lze tedy fici, Ze v méfitelnych koncentracich se alespon
dvé organické latky vyskytly ve 2738 (67 %) vzorcich, z toho alespon 2 latky ze dvou rlznych skupin se
vyskytly ve 1947 (48 %) vzorcich. NejCastéji nalézanymi latkami byly pesticidy ve 2013 vzorcich,
nasledované PAU ve 2008 vzorcich a TOL v 929 vzorcich. Z ostatnich latek se nalézaji alkylfenoly (217
vzorku), léciva (271 vzorkd), komplexotvorné latky (696 vzorkl), prostfedky personalni péce (174
vzork() a benzotriazoly (107 vzork(). Vysledky monitoringu prokazaly vyskyt smési cizorodych latek v
podzemnich vodach Ceské republiky v prekvapujici mite.

Although groundwater is considered relatively safe water resource being naturally protected by soil
and rock layers, xenobiotics also occur in groundwater contaminated by agriculture, industrial sites,
landfills, leaky sewers etc. 269 man-made chemicals have been lately monitored in groundwater at
almost 700 sites in the Czech Republic. The national groundwater monitoring network (Fig.1.) is set
up to avoid contaminated sites such as industrial areas, landfills etc.
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Fig.1 Monitoring network

In spite of such setup, 160 chemicals were found in groundwater in various mixtures, up to 30
substances occurred in individual monitoring sites. In total 4071 samples were taken in years 2016-
2018 (6 samples per site), thereof 811 (20%) samples were free of such compounds, 531 (13%)
samples contained just one compound, 389 (10%) samples contained 2 compounds, 3 to 10
compounds were detected in 1810 (44%) samples and more than 11 up to 30 compounds were
found in 538 (13%) samples (Fig. 2,3).
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Fig.2 Frequency of findings in a sample
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Fig.3 Number of detected compounds at individual sites

In order to assess the occurrence of chemicals of various origins, the chemicals were divided in the
following  groups: alkyl phenols, benzotriazoles, chelating agents, pesticides,
perfluorinatedcompounds (PFCs), VOCs, PAHs, pharmaceuticals, personal care products (PCPs) and
others.

® N ;B W N = O

CY I XK

Fig.4 Number of groups of chemicals found at individual sites
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At least 2 compounds occurred in 2738 (67%) samples, thereof at least 2 compounds from 2 various
groups of chemicals occurred in 1947 (48%) samples (Fig. 4). Prevailing contaminants are pesticides
(2013 positive samples) followed by PAHs (2008 samples) and VOCs (929 samples). Also alkyl
phenols (217 samples), pharmaceuticals (271 samples), chelating agents (696 samples), PCPs (174
samples) and benzotriazoles (107 samples) were detected in groundwater (Fig.5).

- alkylphenols - VOCs

I cheiating agents [ PaHs

[ pesticides B benzotriazoles
- PFCs pharmaceuticals

[ others - PCPs

Fig.5 Occurrence of groups of chemicals at individual sites
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Fig.6 Total concentrations at individual sites
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The total concentration of xenobiotics in groundwater can exceed 100 and reach up to 551 ug/I,
concentrations in majority of samples were up to 1 pg/! (Fig. 6, 7).
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Fig.7 Frequency of total concentrations in a sample

There are sites where either very high concentrations or very high number of individual compounds
were found in mixtures (Table 1)

Table 1 The national record holder sites

Total concentration (pug/l) | Number of groups | Number of chemicals

551 2 7 - VOCs (6), pesticides (1)

10.14 3 30 - pesticides (22), PAHs(7), chelating agents (1)

5.945 6 28 - PAHs (12), pesticides (10), pharmaceuticals
(3), PCP (1), chel. agents (1), alkyl phenols (1)

3.383 8 23 - pesticides (9), pharmaceuticals (5), PAHs (3),
benzotriazoles (2), PCPs (1), alkyl phenols (1),
chel. agents (1), others (1)

Pesticides are regularly detected at more than 50% of monitoring sites; concentrations exceeded the
groundwater threshold value of 0.1 pg/l at 40% of monitoring sites. The most problematic
compounds are preemergent herbicides applied on sugar beet, rape and maize, especially their
metabolites (chloridazon desphenyl, alachlor ESA, chloridazon desphenyl-methyl, metazachlor ESA,
metolachlor ESA, acetochlor ESA etc.). Chloridazon desphenyl (its parent compound is used for sugar
beet treatment) was found in more than 30% of samples in 2018, its concentration can reach up to
30 pg/l. Alachlor ESA (its parent compound used for rape treatment was banned in the Czech
republic in 2008) is the second most frequently found pesticide in groundwater (Fig.8).
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Fig. 8 Occurrence and maximum concentrations of individual pesticides in 2018

Monitoring results show that mixtures of various xenobiotics can be found in groundwater more

often than one could expect. There is a very little knowledge on harmful effects of such mixtures and

their impact on human health, thus the precaut

iple should be applied.

ionary princ
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PESTICIDY, DUSICNANY A DALSIE EMERGENTNE LATKY V PODZEMNYCH
VODACH / PESTICIDES, NITRATES AND OTHER EMERGINGS SUBSTANCES IN THE
GROUNDWATER

Anna Patschova - Maria Bubenikova - Beata Hamar Zsidekova - Katarina Kucerova

Vyskumny Gstav vodného hospodarstva, Slovenska republika / Water Research Institute, Slovak
Republic

Nabr. arm.gen. L. Svobodu 5, 812 49 Bratislava, Slovak Republic

Abstract

Groundwater is primarily intended to supply the population with drinking water. Therefore,
protecting groundwater against pollution and deteriorating water quality is a priority, with particular
emphasis on groundwater pollution by hazardous substances such as pesticides, nitrates and other
emerging substances. Particular attention is paid to the assessment of groundwater pollution in the
implementation of the Water Framework Directive 2000/60/EC, the Directive on the protection
of groundwater against pollution and deterioration 2006/118/EC, the Nitrates Directive 91/676/EEC
and the Directive on sustainable use of pesticides 2009/128/EC. In addition to pesticides and nitrates,
which are important sources of diffuse pollution in the Slovak Republic and their concentrations
in groundwater are monitored, it is necessary to monitor also emerging substances (pharmaceuticals,
pesticide metabolites, PFAS, etc.) - ie substances and compounds that are currently located
in groundwater from agricultural, industrial and municipal pollution sources that were previously not
considered significant or not detectable.

Special attention should be given to these substances as they may have adverse effects on aquatic
ecosystems and human health, and their potential toxicity has been identified even at a low
concentration level. The pilot monitoring of selected pharmaceuticals started in the Slovak Republic
in 2018. The results of groundwater pollution assessment for pesticides and nitrogenous substances
for the period 2007-2016 and for the year 2017 and results of pilot monitoring of selected
pharmaceuticals in 2018 will be presented.

Podzemna voda je prednostne urena na zdsobovanie obyvatelstva pitnou vodou. Preto je ochrana
podzemnych voéd pred znecistenim a zhorSenim kvality vody prioritou, pricom osobitny doraz je
venovany najma znecisteniu podzemnej vody nebezpecnymi latkami, ako su pesticidy, dusikaté Iatky
a dalsie emergentné latky. Hodnoteniu znecistenia podzemnych vod je venovana osobitna pozornost
v rdmci implementacie Ramcovej smernice o vode 2000/60/ES ustanovujlicej rdmec pdsobnosti
spolocenstva v oblasti vodnej politiky, Smernice o ochrane podzemnych véd pred znecistenim
a zhorsenim kvality 2006/118/ES, Dusi¢nanovej smernice 91/676/EHS a Smernice o trvalo
udrzatelnom pouZivani pesticidov 2009/128/ES. Okrem pesticidov a dusi¢nanov, ktoré patria medzi
vyznamné zdroje ploSného znecistenia v SR aich koncentracie v podzemnej vode su sledované, sa
vyzaduje sledovat v podzemnych vodach aj emergentné latky (napr. farmaceutikd, perfluéralkylové a
polyfludralkylové latky (PFAS), metabolity pesticidov, biocidy, aditiva pouzivané pri vyrobe/priemysle
a potravindrstve a pod.) - teda latky a zluceniny, ktoré sa v sucasnosti nachadzaju v podzemnych
vodach z polnohospodarskych, priemyselnych a komunalnych zdrojov znecistenia, a ktoré predtym
neboli povazované za vyznamné alebo neboli zistitelné vtedajsimi analytickymi technikami.
PoZiadavka venovat pozornost znedisteniu stale SirSiemu zoznamu latok, ktoré by mohli predstavovat
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riziko a zhorsSenie kvality utvarov podzemnej vody, je dand novymi poznatkami a lepsimi analytickymi
metddami. Tymto latkdm treba venovat zvy$end pozornost, nakolko mézu mat nepriaznivé Gcéinky
na vodné ekosystémy a ludské zdravie, a bola zistena ich potenciadlnu toxicita dokonca aj na nizkej
koncentracnej urovni.

Na Grovni EU (v ramci pracovnej skupiny CIS WG GW - Common Implementation Strategy Working
Group Groundwater) sa pracuje na revizii RAmcovej smernice ovode a priloh | a Il Smernice
o ochrane podzemnych voéd a pripravuje sa dobrovolny zoznam sledovanych latok v podzemnych
vodach - tzv. Watch list pre podzemnu vodu. Jeho cielom je nielen pomoct identifikovat emergentné
latky, ktoré mézu sposobit zly stav v Utvaroch podzemnych vod, ale aj pom6ct ¢lenskym Statom
pri vybere latok do programu monitorovania. Ako ¢asto detegované emergentné latky v ramci EU boli
identifikované najma: antiepileptikum karbamazepin, antibiotikum sulfametoxazol, protizapalové
latky ibuprofen a diklofenak, dalej kofein a metabolity pesticidov.

Na Slovensku sa v minulosti nerealizoval monitoring farmaceutik ani monitoring PFAS v podzemnych
vodach ako sucast celonarodného monitoringu, ¢i vedeckych projektov. Monitorovanie farmaceutik
v podzemnych vodach na Slovensku sa uskutocnilo pocas pilotného prieskumu organizovaného
Eurépskou Vyskumnou Agenturou (Joint Research Centre) v roku 2008 v rdmci programu s nazvom
FATE Layer Il — Groundwater. Z 10 sledovanych farmaceutik bol zisteny vyskyt sulfametoxazolu,
karbamazepinu, ciprofloxacinu, acetyl-sulfadimidinu a kofeinu v jednotkach ng/l na 3 (Nemsova,
Pecniansky les, Dunajska Streda) zo 4 monitorovacich lokalitach. Tieto skutocnosti podmienili
realizaciu pilotného monitoringu vybratych farmaceutik v SR, ktory sa zacal v roku 2018 (VUVH a
SHMU). Vysledky monitorovania farmaceutik ako diklofenak, karbamazepin, kofein, sulfametoxazol a
makrolidové antibiotikd (erytromycin, klaritromycin, azitromycin), ktoré realizovalo VUVH, zistili
pritomnost tychto latok v podzemnej vode nad medzu stanovenia (LOQ > 0,01 pg/| pre diklofenak,
karbamazepin, sulfametoxazol, makrolidové antibiotikd a LOQ > 0,04 png/l pre kofein) v6 z15
monitorovacich miest.

Na rozdiel od tychto latok, ktoré sa do podzemnej vody dostavaju len nespravnym nakladanim a ich
vyskytu v podzemnych vodach je potrebné predchadzat a zamedzit, dusikaté latky a pesticidy su
do Zivotného prostredia cielene aplikované ako hnojivda apripravky na ochranu rastlin
v polnohospodarskej rastlinnej vyrobe alen pri nedodriani spravnej polnohospodarskej praxe
a stanovenych podmienok maju potencial preniknit do podzemnej vody (najma tie vysoko mobilné
a perzistentné). Preto na rozdiel od emergentnych latok je znedlistenie dusikatymi latkami
a pesticidmi dlhodobo sledované v SR (v sulade s ¢l. 8 Monitorovanie vod, Smernice 2000/60/ES
a zakonom ¢.364/2004 Z. z. o vodach, v zneni neskorsich predpisov a Vyhlasky Ministerstva
podohospodarstva, Zivotného prostredia a regionalneho rozvoja Slovenskej republiky ¢. 418/2010, Z.
z. o vykonani niektorych ustanoveni vodného zdkona - Zistovanie vyskytu povrchovych vod a
podzemnych vod, monitorovanie a hodnotenie ich mnozstva, kvality a rezimu).

Na zdklade hodnotenia vysledkov monitorovania dusikatych I[dtok vroku 2017 v Ucelovej
monitorovacej sieti VUVH v zranitelnych oblastiach bolo dokumentované v Gtvaroch podzemnych
vod vyhodnotenych v zlom stave a v riziku nedosiahnutia environmentalnych cielov do r. 2021
znecistenie dusi¢nanmi v 13 aZ 45 % monitorovacich objektoch a znecistenie aménnymi ionmi v 0 aZ
57 % monitorovacich objektoch (Tabulka 1).
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Tabulka 1: Podiel prekroceni prahovej hodnoty v UPzV v:zlom stave avriziku nedosiahnutia
environmentdlnych cielov do r. 2021

Dusi¢nany Amonne idny
U . A Pocet priemernych h’odnvc“> : Pocet priemernych hodnot
tvar podzemnych véd nad 50 mg/l /celkovy pocet R
Vrtov nad PH /celkovy pocet vrtov
a percento prekrocenia a percento prekrocenia
SK1000400P 10/76 13,2 % 4/26 15,4 %
SK1000600P 4/9 44,5 % 0/1 0%
SK1000700P 10/29 345% 2/7 28,6 %
SK1000800P 7/16 43,7 % 3/7 42,9 %
SK1000900P 2/10 20% 4/7 57,1 %
SK1001100P 2/9 22,2 % 1/2 50 %
SK1001200P 7/40 17,5% 2/6 33,3%
SK2001000P 70/180 38,9 % 18/110 16,4 %
SK2001300P 15/38 39,5 % 9/36 25%
SK2003700P 6/30 20% 7/29 24,1 %

PH — prahova hodnota z nariadenia vlady SR ¢. 282/2010 Z. z., ktorym sa ustanovuju prahové hodnoty
a zoznam Utvarov podzemnych vod

Analyza trendov dusikatych latok (dusi¢nany NOj;, dusitany NO, a aménne iény NH,") za obdobie
2008 - 2016 a pesticidov za obdobie 2007 — 2016 bola hodnotena z Gdajov dostupnych z Uéelového
monitorovania znedistenia v zranitelnych oblastiach (VUVH). Hodnotenie bolo realizované
na agregovanych rocnych udajoch na drovni monitorovacich miest podla postupu aplikovaného
v SHMU. Statisticky vyznamny vzostupny trend koncentracie dusikatych Iatok bol preukdzany v 8,5 %
hodnotenych radov z582 monitorovacich miest reprezentujicich 47 UPzV (Tabulka 2).
V pripade pesticidnych latok bolo mozné hodnotit trendy pre 39 ¢asovych radov s dostatkom Gdajov.
Statisticky vyznamny vzostupny trend koncentracie pesticidov (atrazin, desetylatrazin, prometryn,
terbutryn, terbutylazin) bol zisteny v 2,6 % z 28 monitorovacich miest v 10 UPzV (Tabulka 3).

Tabulka 2: Viysledky hodnotenia dusikatych Iatok na urovni monitorovacich miest (2008 - 2016)

Dusicnany Dusitany Amaodnne iony Spolu

Pocet | Percento | Pocet | Percento | Pocet | Percento | Pocet | Percento
MM MM MM MM MM MM MM MM

Bez Statisticky
vyznamného 330 72,7 % 457 83,5% 459 82,0% | 1246 79,8 %
trendu

Statisticky
vyznamny 37 8,1% 53 9,7% 93 16,6 % 183 11,7 %
klesajuci trend

Statisticky 87 19,2 % 37 6,8 % 8 1,4 % 132 8,5%
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vyznamny
vzostupny trend

Vyznamny trvalo

i 71 15,6 % 15 2,7 % 8 1,4% 94 6,0 %
vzostupny trend
Spolu
hodnotenych 454 100 % 547 100 % 560 100% | 1561 100 %
MM

MM — monitorovacie miesto

Tabulka 3: Vysledky hodnotenia pesticidov na urovni monitorovacich miest MM (2007 - 2016)

Pocet MM Percento MM
Bez Statisticky vyznamného trendu 28 71,8 %
Statisticky vyznamny klesajuci trend 10 25,6 %
Statisticky vyznamny vzostupny trend 1 2,6 %
z toho:
Vyznamny trvalo vzostupny trend 1 2,6 %
Spolu hodnotenych MM 39 100 %

MM — monitorovacie miesto

Dokumentované vysledky znecistenia podzemnych véd indikuju potrebu venovat zvysenu pozornost
manazmentu vodnych zdrojov a ochrane zdrojov pitnych véd v uvedenych oblastiach a Specifické
opatrenia najma v ochrannych pasmach vodarenskych zdrojov, resp. chranenych vodohospodarskych

Uzemiach.
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UDRZATELNA RASTLINNA VYROBA V INTENCIACH OCHRANY VODNYCH
ZDROJOV / SUSTAINABLE CROP PRODUCTION IN TERMS OF THE PROTECTION
OF WATER RESOURCES

Monika Haldsova - Bronislava Skarbova

Ministerstvo podohospodarstva a rozvoja vidieka Slovenskej republiky / Ministry of Agriculture and
Rural Development of the Slovak Republic

Dobrovicova 12, 812 66 Bratislava, Slovak Republic

Abstrakt

Spotreba priemyselnych hnojiv v SR velmi poklesla po roku 1990, kde sme zo sumdrnej hodnoty 240
kg Zivin (NPK)/ha polnohospodarskej pdody vroku 1995 dosiahli minimum (45 kg Zivin/ha
pofnohospodarskej pddy. V priebehu ostatnych rokov sa spotreba viac menej stabilizovala na
hodnote cca 90 kg Zivin (NPK)/ ha polnohospodarskej pody. Znepokojujuci je stale klesajuci trend
aplikovania hospodarskych hnojiv, kde spotreba v kg hospodarskych hnojiv/ha polnohospodarskej
pody oproti roku 2000 poklesla viac ako o Stvrtinu, o ma za nasledok stéle klesajuci podiel pédnej
organickej hmoty. Nedostatoc€na je aj Uprava podnej reakcie. Podiel organickej hmoty a pédna rekcia
pody vznacnej miere ovplyviiuju jej biologické, fyzikdlne a chemické vlastnosti, ktoré urcuju
produkénu schopnost pody, ako aj schopnost ochrany vodnych zdrojov.

PouZivanie pesticidov v rastlinnej vyrobe je nevyhnutnostou, hlavne v meniacich sa agroklimatickych
podmienkach a s tym sdvisiacim tlakom Skodcov. Pesticidy tvoria Siroku skupinu latok, v sucasnosti je
takmer 500 schvalenych pesticidnych latok, medzi ktorymi sa daju ndjst tzv. ,tvrdé chemikalie” ale aj
nizkorizikové latky a latky na baze mikroorganizmov, rastlinnych extraktov, feromdny. DOlezita je
primarna starostlivost o rastliny, sledovanie vyskytu skodcov, vyber vhodnych pripravkov aich
spravna a vhodne nacasovana aplikacia. Pesticidny sp6sob ochrany rastlin je Uspesny len vtedy, ked
je vhodne doplneny ostatnymi spésobmi regulacie v rdmci integrovaného systému ochrany rastlin.
Precizne polnohospodarstvo v rastlinnej vyrobe vyznamnou mierou prispieva kcielenému a
efektivnemu vyuZivaniu hnojiv a pripravkov na ochranu rastlin.

Klucové slova: rastlinna vyroba, hnojiva, pripravky na ochranu rastlin, pesticidy.

Abstract

Usage of industrial fertilizers in Slovakia decreased significantly after 1990, when we reached the
minimum of 45 kg of nutrients/ha of agricultural land in 1995 from the total value of 240 kg of
nutrients (NPK)/ha of agricultural land. Over the past years, usage has more or less stabilized at
around 90 kg of nutrients (NPK)/ha of agricultural land. Worrying is the ever-decreasing trend in the
application of farm fertilizers, where the usage in kg of farm fertilizers/ha of agricultural land has
decreased by more than a quarter compared to 2000, resulting in an ever-decreasing share of soil
organic matter. Also, the soil reaction is inadequate. The proportion of organic matter and soil
reactivity is largely influenced by its biological, physical and chemical properties, which determine
soil production capacity as well as the ability to protect water resources.

The use of pesticides in crop production is a necessity, especially in changing agro-climatic conditions
and the associated pest pressure. Pesticides form a wide range of substances, currently there are
nearly 500 approved pesticides, among which there are so-called "hard chemicals" but also low-risk
substances and substances based on microorganisms, plant extracts, pheromones. Important are
primary plant care, pest monitoring, selection of appropriate pesticides products and their correct
and timely application. The pesticide-based method of plant protection is only successful if it is
appropriately complemented by other regimes within the integrated plant protection system.
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To the targeted and effective use of fertilizers and plant protection products contributes significantly
precision agriculture.

Key words: plant production, fertilizers, plant protection products, pesticide.
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OCHRANA VOD PODLA DOHOVORU O BIOLOGICKE) DIVERZITE / WATER
PROTECTION UNDER THE CONVENTION ON BIOLOGICAL DIVERSITY

Eva Viestova” - Jan Kadle&ik?

Y Ministerstvo zivotného prostredia Slovenskej republiky / Ministry of Environment of the Slovak
Republic
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Abstrakt

Vnutrozemské vodné ekosystémy a ich sluzby su velakrat extenzivne modifikované fudmi, viac ako
napr. morské alebo vnutrozemské pevninové systémy a patria medzi najviac ohrozené ekosystémy
vobec. Fyzické zmeny, strata biotopov a degraddcia pédy, nespravne Cerpanie vodnych zdrojov ako aj
ich precerpanie, znelistenie a zavadzanie invaznych druhov patria medzi najvacsie hrozby pre tieto
ekosystémy ako aj pre suvisiace biologické zdroje a biodiverzitu ako taku.

na dostatok vody od viacerych zucastnenych stran, nie je to lahka uloha. A preto je doélezité, aby si
kazdy sektor/zaujmy/aktivity, kt. maji dopad na vodné zdroje a udrzatelné vyuzivanie biologickych
zdrojov a biodiverzity uvedomili tieZz svoju zodpovednost. Kvalitna Statna sprava a institucie, politicky
a legislativny mandat, kt. poskytuju vsak méze podporit implementaciu vietkych zodpovednych
krokov, s dérazom aj na ochranu biodiverzity.

Abstract

Inland water ecosystems are often extensively modified by humans, more so than marine or
terrestrial systems, and are amongst the most threatened ecosystem types of all. Physical alteration,
habitat loss and degradation, water withdrawal, overexploitation, pollution and the introduction of
invasive alien species are the main threats to these ecosystems and their associated biological
resources.

This is the reason, why the implementation of relevant policies is the critical issue. But because of the
demands placed upon water by multiple stakeholders, this is not an easy task. A critical hurdle to
overcome is for those sectors/interests/activities that impact inland waters to recognise that the
sustainable use of inland water biodiversity is their responsibility also. Good governance and
institutions, and the political and legal mandates they provide, underpin the successful
implementation of all response options, including biodiversity protection.
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VODA ZITNEHO OSTROVA - POLITIKA, BIZNIS, DILETANTSTVO ALEBO VEREJNY
ZAUJEM / WATER OF ZITNY OSTROV - POLITICS, BUSINESS, DILETTANTISM OR
PUBLIC INTEREST

D. Veli¢ - T. Téth - M. Huba - L. Duréova - A. Veli¢
0Z Za nasu vodu
Budkova 22, 811 04 Bratislava, Slovak Republic

Abstrakt

Obcianske zdruzenie Za nasu vodu vzniklo v roku 2018 na zaklade alarmujucej situacie s podzemnou
vodou Zitného ostrova. Motivaénym momentom bola situacia koncom roka 2017 v iestich obciach
Zitného ostrova, kde fudia pili vo svojej pitnej vode pesticid na hubenie buriny — atrazin. Pritomnost
nebezpecného pesticidu vo vodovodnej sieti v zdkonom nepovolenej nadlimitnej koncentracii je
jasnym prikladom zlyhania fungovania statu, ktory ma nielen zabezpecit ochranu vod, ale najma
zaruéit doddvku nezdvadnej pitnej vody svojim ob&nom. Zitny ostrov, ako podzemna zasobareri
pitnej vody, potencidlne pre potreby celého Slovenska, je ohrozena zdrojmi znecistenia zo starych
zatazi, neriadenej developerskej ¢innosti a nevhodnej polhohospodarskej praxe. Budu diskutované
témy ako potreba komplexnych chemickych analyz vzoriek vody v kritickych oblastiach, potreba
poznania detailnych zlozeni vSetkych pouzivanych pesticidov na Slovensku, potreba monitorovania
kvality podzemnych véd v okoli skladky vo Vrakuni a horného Zitného ostrova ako najviacsich zdrojov
potencialniho znedistovania podzemnej vody, potreba rieSenia ochranného pasma vodného zdroja
Samorin-Hamuliakovo, ktorého rozsah je navrhnuté zmensit, ¢o predstavuje neakceptovatelné
znizenie jeho kapacity z 3300 I/s na iba 600 |/s alebo potreba kontroly pri tazbe $trku v suvislosti s
vystavbou D4R7, kde vytvdranie desiatok Strkovisk predstavuje velké riziko znelistenia podzemnej
vody. Na zadver bude ndvrhnuté vytvorenie elektronického informacného systému s pracovnym
nazvom - multirezortny informacny systém o stave, vyuZzivani a ochrane vod (MRISOV). Obcianske
zdruZenie povaZuje za prioritu poukazovat na kontrolu a ochranu pitnej vody, ako objektu verejného
zaujmu, a obhajovat ochranu vody ako takej na celom Slovensku.

Abstract

A Civic Association For our water was founded in 2018 based on an alarming situation with the
underground water of Zitny Ostrov area. The motivating moment was the situation at the end of
2017 in six villages of Zitny Ostrov, where people drank weed pesticides in their drinking water -
atrazine. The presence of a dangerous pesticide in the water supply network in a lawlessly over-limit
concentration is a clear example of the state failure to function not only to ensure water protection,
but also to guarantee the supply of safe drinking water to its citizens. There will be discussed topics
such as a complex chemical analyses of water in critical areas, a knowledge of the pesticides detailed
composition, a monitoring of groundwater quality around the Vrakuna illegal waste dump, a
protection zone for the water source Samorin-Hamuliakovo, which is proposed to be reduced
resulting in an unacceptable loss of its capacity from 3300 | / s to only 600 | / s, or a control of gravel
mining within the construction of D4R7, where the formation of mining holes represents a high risk
of water pollution. Concluding, the need to prepare an electronic information system with a working
title - a multi-sectoral information system on status, use, and protection of water (MRISOV) will be
discussed. The civic association has as a priority to point out the control and protection of drinking
water, as an object of public interest, and to defend water protection as such in the whole Slovakia.
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Abstrakt

Difuzne znedistovanie vod z polnohospodarstva ostava nadalej vyznamnym environmentalnym
problémom. Druh pozemku polnohospodarskej pédy len predbezne indikuje oblasti/pozemky, kde
nadbytok Zivin, a nasledne ich neproduktivne straty do vod, sa mo6zu vyskytovat. Kym v pripade
dusika su to predovsetkym pozemky ornej pédy vratane ploch, kde sa pestuje zelenina, v pripade
fosforu su to tak pozemky ornej pody ako aj trvalych kultur (predovsetkym ovocné sady a vinice) ako
désledok jeho nadmernej akumulacie v podach v dosledku cielenych vysokych vstupov tejto Ziviny do
pody v priemyselnych hnojivach v minulosti. S ohladom na mierne stupajucu spotrebu dusika
a fosforu v priemyselnych hnojivach v poslednych rokoch a vcelku priaznivej bilancii tychto Zivin na
celostatnej urovni mozno konstatovat, Ze nadmerna zataz pddy Zivinami v podmienkach Slovenska
ma zvycajne regiondlny alokalny charakter. Ztoho dovodu, pri identifikacii oblasti s najvacsou
zataZou Zivin je potrebné vychadzat aspon z okresnych udajov. Kym pri dusiku sa ako indsikator
zataZe pouziva bilancia tejto Ziviny (hruba alebo ¢istd), v pripade fosforu je to predovsetkym zasoba P
v pode zasoba tejto Ziviny v péde (vyjadrena obsahom celkového alebo pristupného P), ako vysledok
jeho dlhodobej bilancie. Pre ziskanie objektivnejsich informacii o zatazi pddy Zivinami, Udaje o bilancii
Zivin (predovsetkym dusika) je potrebné vyhodnocovat za niekolko rokov aby sa do istej miery
eliminoval vplyv ro¢nika na odber Zivin vuUrode plodin. Priestorovad variabilita zataZe
polnohospodarskej pédy dusikom resp. fosforom je vychodiskom pre identifikdciu oblasti, ktoré
najviac prispievaju k vnosu tychto Zivin do vod a v ktorych realizacia vhodnych opatreni je skutocne
environmentdlne Uc¢inna a nakladovo efektivna.

Klaéové slova: dusik, fosfor, difuzne znedistenie, zataz pody zivinami, polnohospodarska péda

Abstract

Diffuse water pollution by nutrients from agriculture remains a significant environmental problem.
The type of agricultural land only preliminarily indicates the areas/grounds where nutrient excess,
and subsequently they non-productive nutrient loses to water, can occur. While in the case of
nitrogen to the areas of interest belongs preferably arable land including the fields with vegetable
production, in the case of phosphorus there are both areas within arable land and permanent
cultures (especially orchards and vineyards), as a result of its excessive accumulation in soils due to
targeted high inputs of this nutrient to the soil in fertilizers in the past. With regard to relatively
moderate increase consumption of nitrogen and phosphorus in fertilizers in last years and quite
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favorable balance of these nutrients at national level, it can be stated that excessive load of soil
nutrients in Slovakia has usually regional and local character. Therefore, when identifying areas with
the highest nutrient load, at least district data should be used. While in the case of nitrogen as
indicator of N load is used the balance of this nutrient (gross or net one), in the case of phosphorus it
is primarily the supply of this nutrient in the soil (expressed by total or available P) as a result of its
long-term balance. To obtain more objective information on load of land by nutrients, nutrient
balance data (especially nitrogen) should be evaluated over several years in order to some extent
eliminate the effect of the year on nutrient offtake by crop yields. The spatial variability of the load of
agricultural land with nitrogen or phosphorus is the starting point for identification of the most
contributing areas where the implementation of appropriate measures is truly environmentally
efficient and cost-effective.

Keywords: nitrogen, phosphorus, diffuse pollution, land load by nutrients, agricultural land

Introduction

Diffuse water pollution from agriculture remains an important environmental problem, as pointed
out in the EEA report (Kristensen et al., 2018), according to which such pollution (both nutrients and
pesticides) contributes to failing to achieve good ecological status of surface water (38% of water
bodies), as well as the groundwater chemical status (29% of water bodies). Based on the results of
the MONERIS model presented in the second water management plan of the international Danube
River Basin (ICPDR, 2015), in Slovakia, this sector accounts for 52% of total nitrogen emissions and
40% of total phosphorus emissions to surface waters with a slight decrease in absolute values of
these nutrient emissions.

Diffuse water pollution by nutrients from agriculture is necessary to solve via identification the most
contributing areas, as answer to the question “Where key problems arise?”, and application of
measures which are environmentally efficient and cost-effective. Identification of areas with nutrient
excess is first step problem solution.

Identification of areas with nutrient excess

The type of agricultural land only preliminarily indicates the areas/grounds where nutrient excess,
and subsequently they non-productive nutrient loses to water, can occur. While in the case of
nitrogen the area of primary interest is arable land including the fields with vegetable production
(Milledge et al., 2012), in the case of phosphorus besides arable land also permanent crops
(especially orchards and vineyards) should be taken into account as a result of excessive P
accumulation in these soils due to targeted high inputs of this nutrient in fertilizers in the past.

The baseline indicator of nitrogen load in relation to the potential risk of leaching this nutrient to
groundwater is the nitrogen balance (e.g. Halberg et al., 2005; Van Grivsven et al., 2012).

In the case of phosphorus, available P content of the soil is often decisive source of this nutrient from
the perspective of its leakage into surface waters.

The soil P supply represents the result of a long-term balance of this nutrient which is, at national
level in Slovak conditions, often negative. As stated by Téth et al. (2014) Slovakia belongs to the
countries of Europe with lower phosphorus consumption in fertilizers (per 1 ha of arable land). That
is the reason, why Van Dijk et al. (2016) indicated that Slovakia, among other EU countries, showed
the largest phosphorus deficit in 2005.

As can be seen from Fig. 2, since 2005 the situation in Slovakia has not changed significantly.

From the environmental point of view, in Slovakia, the usage of nitrogen and phosphorus in industrial
fertilizers as well as the balance of these nutrients at national level is relatively favorable (Fig. 1, Fig.
2). Phosphorus balance, due to the sub-optimal inputs in fertilizers and manure, is often negative.
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Fig. 1 Evolution of gross nitrogen balance (kg N per 1 ha of UAA)
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Fig. 2 Evolution of phosphorus balance (kg P per 1 ha of UAA)
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Despite the visible increase of fertilizer N consumption since 2009, the average nitrogen
consumption in period 2015-2017 accounted for about 54% of the consumption of this nutrient in
1990. More significant decline is observed in the case of fertilizer P where recent consumption (2015-
2017) represents only 14% of the amount in 1990 (Tab. 1).

Similarly, since 1990, livestock numbers have declined significantly (Tab 2). When comparing
livestock numbers in the period of 2015 - 2017 with the year 1990 it can be stated a permanent
decrease of all livestock species, especially cattle (by 71%) and pigs (by 76%). This means a significant
reduction of the environmental load by animal manure since 1990.
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Table 1 Evolution of nitrogen and phosphorus consumption in fertilizers

Year/period Fertilizer N Fertilizer P
(thousands t of N) (thousands t of P)
1990 222.3 73.2
2015 -2017 average 121.2 10.1
Relative ratio of 2015-2017 average with 1990 0.54 0.14

Table 2 Evolution of farm animal stocks (thousands heads)

Year/period Type of farm animals
Cattle Pigs Poultry Sheep &
goats
1990 1563.1 2520.5 | 16477.8 610.7
2015 -2017 average 447.8 611.1 | 12773.5 408.6
Relative ratio of 2015 — 2017 average with 1990 0.29 0.24 0.78 0.67

Achievement of balanced fertilization implies harmonization of the nutrient inputs with the nutrient
uptake capacity of crops and taking into account all available nutrient sources for the crop. Despite
the application this requirement in practice, the occurrence of the drought, via lover offtake of
nutrients by yield, can result in higher values of nitrogen balance and occurrence of positive P
balance values. It implies that intensity of fertilizer N/P inputs are fine in years with normal rainfall.
Relatively environmentally favorable nutrient consumption and their balance in Slovakia is also
confirmed by a study by Buckwell et al. (2013), which shows that Slovakia is among the countries
with the highest potential for sustainable intensification of agriculture within the EU. As reported by
Redman et al. (2004), in Slovakia, as in most Central and Eastern European countries, reducing the
environmental burden of nutrients and the related extensification of agriculture after 1990 were
more due to economic problems in agriculture than by raising farmers' environmental awareness.

Despite the relatively positive state of nitrogen and phosphorus consumption in fertilizers at the
national level, including the balance of these nutrients, it should be recalled that the excessive
burden of nutrients also in Slovakia, has regional and local character. Therefore, when identifying
areas with the highest nutrient load, at least district data should be used. While in the case of
nitrogen as the basic indicator is often used the balance of this nutrient, in the case of phosphorus it
is primarily the content of accessible P in the soil as a result of its long-term balance. Mentioned is
illustrated by the results of gross nitrogen balance as average for years 2015-2017 at LAU-1 (district)
level (see Fig. 3) and the evaluation of available P supply in the soil via environmental P supply index,
based on published information (Gaborik, Pristavka, 2013) regardless of type of agricultural land

(Fig.4).
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Fig. 3 Spatial variability of gross nitrogen balance within utilized agricultural land in 2015-2017
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From view of reducing nitrogen losses by leaching, the gross nitrogen balance at 50 kg N.ha™ is
considered as an indicative limit for the assessment of the gross nitrogen balance (e.g. Igras, Pecio,
2004; Barreau et al., 2018) although it may not be sufficient from view of achievement the target
nitrate content in groundwater as reported by Kunkel et al. (2016). Subtracting the gaseous losses of
N from excreta of farm animals (where ammonia loses naturally dominate) offers more objective
information on potential N loses to groundwater. According to the estimates of foreign authors
(Velthof et al., 2014) in Slovakia, annual nitrogen losses by leaching and surface runoff are on
average up to 20-25 kg N.ha™.

Fig. 4 Spatial variability of the environmental P supply index within utilized agricultural land
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Decreasing the balance surplus of phosphorus is at present actual mainly in countries with intensive
agriculture, which also includes Germany, where current P balance limit (20 kg of P.ha™) will be
lowered to 10 kg of P.ha™. This should enter into force in 2023 (Stubenrauch et al., 2018). In Slovak
conditions, great importance can be ascribed to the intensive fertilization in the past supported also
by classification schemes for special evaluation of available soil P under permanent cultures such as
hop gardens, vineyards and orchards.
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Abstrakt

Monitorovanie kvality véd v Slovenskej republike (SR) je realizované v gescii Ministerstva Zivotného
prostredia SR v sulade s RAmcovym programom monitorovania vod Slovenska, v ktorom sU uvedené
informdcie pre vlastnu realizdciu monitorovania vod na obdobie Siestich rokov tak, aby boli splnené
vSetky legislativne poziadavky na ndrodnej a medzinarodnej Urovni.

Slovensky hydrometeorologicky Ustav (SHMU) zabezpe&uje vykon monitorovania kvality podzemnej
vody v Slovenskej republike. Stéastou programu monitorovania je zoznam monitorovacich objektov,
ako aj rozsah a frekvencia ukazovatelov kvality vratane pesticidov (U¢innych latok pripravkov na
ochranu rastlin, pripadne ich metabolitov). V pripade monitorovania kvality povrchovej vody SHMU
zabezpecluje zber, validaciu a spracovanie Udajov za predchadzajuci rok, ktoré su poskytované
z akreditovanych laboratérii rezortnych organizacii Vyskumného Ustavu vodného hospodarstva
a Slovenského vodohospodarskeho podniku, S. p.. Zoznamy monitorovanych pesticidov v podzemnej
a povrchovej vode su uréené pravnymi predpismi na ndrodnej a medzindrodnej Urovni a su podrobne
Specifikované v dodatku Ramcového Programu monitorovania vod Slovenska na prislusny rok.
Prispevok sa zaoberd vyhodnotenim sledovanych pesticidov aich metabolitov v podzemnych
a povrchovych vodach Zitného ostrova. V stcasnosti je v podzemnych a v povrchovych vodach
sledovanych vyse 50 pesticidov aich metabolitov. Spracovanie tychto Udajov sa vyhodnocuje v
spravach a zverejriuje na webovej stranke SHMU.

Abstract

Water Quality Monitoring in the Slovak Republic (SR) is carried out under the auspices of the Ministry
of Environment of the Slovak Republic in accordance with the Framework Monitoring Programme of
the Water of the Slovakia (Monitoring Programme). The monitoring programme provides
information for the actual implementation of water monitoring for a period of six years in order to
meet all requirements for national legislation and EU legislation.

The Slovak Hydrometeorological Institute (SHMI) is responsible for groundwater quality monitoring
in the Slovak Republic. The Monitoring Programme include a list of monitoring objects as well as the
scope and frequency of groundwater quality determinants, including pesticides (active substances of
plant protection products and their metabolites).

In the case of surface water quality monitoring, SHMI is responsible for the collection, validation,
processing and archiving of data from the previous year. The data are provided by accredited
laboratories of the organizations instituted by the Ministry of Environment of the Slovak Republic
(Water Research Institute and Slovak Water Management Enterprise, state enterprise). The lists of
pesticides monitored in groundwater and surface water are determined by legislation at national and
international level and are detailed in the appendix to the Monitoring Programme for the relevant
year.

This paper deals with the evaluation of pesticides and their metabolites monitored in the
groundwater and surface waters of Zitny Ostrov area. At present, more than 50 pesticides and their
metabolites are monitored in groundwater and surface waters. The processing of these data is
included in annual reports and published on the SHMI website.
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ZVYSENIE HLADINY MORA V POBREZNYCH OBLASTIACH UKRAJINY VPLYVOM
ZMENY KLIMY / IMPACT OF SEA LEVEL RISE ON COASTAL AREAS DUE TO
CLIMATE CHANGE IN UKRAINE

Olexander Holubtsov - Anton Biatov - Oleh Seliverstov - Sofya Sadogurska - Vladlena Martsynkevych
Centre for Environmental Initiatives "Ecoaction"
Saksahanskoho 52a, Kyiv, Ukraine

Abstract

Ecoaction experts together with scientists presented results of the research “Impact of Sea Level Rise
on Coastal Areas due to Climate Change”. The goal is to draw attention to climate change
consequences in Ukraine and stimulate the government and cities to combat climate change while
adapting to the new realities of today.

The results of the study and the interactive map show which towns, buildings, roads, factories and
parts of the nature reserve fund may be flooded by the Black Sea and the Sea of Azov by the end of
the century, if the humanity does not manage to limit global warming to 1.5 — 2 °C. The study also
indicates how many associated climate refugees Ukraine may have: due to climate change and
reluctance of governments around the world, including Ukraine, to reduce greenhouse gas
emissions. https://en.ecoaction.org.ua/water-is-coming-ecoaction.html.
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Monika Supekova® - Jozef Dobias” - Jan Spiner” - Tomasz Okruszko® - Ignacy Kardel® - Dorota
Pustowska Tyszewska? et all.

Uslovensky vodhodohospodarsky podnik, $tatny podnik / Slovak Water Management Enterprise,
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Radni¢né namestie 8, 969 55 Banska Stiavnica, Slovak Republic

2 Szkota Gtéwna Gospodarstwa Wiejskiego w Warszawie / Warsaw University of Life Sciences —
SGGW

02-787 Warsaw, Nowoursynowska 166, Poland

Abstrakt

Prirode blizke opatrenia (zelené opatrenia) na zadrZiavanie vody v krajine (natural small water
retention measures, NSWRM) su fenoménom dnesnej doby. Z ust Bruselu, ale aj neziskovych
organizacii zaznieva kritika, Ze im je venovana prili§ mald pozornost aZe sa zelenych opatreni
v krajine realizuje malo. Otazkou vsak je, i tieto opatrenia naozaj prispeju k plneniu cielov
vyplyvajucich z legislativhych poZiadaviek smernic 2000/60/ES ¢i 2007/60/ES? S akou Ucinnostou? Je
ich ucinok lokalny alebo sa prejavi aj na Urovni povodia? Je mozné Gcinok kvantifikovat dostatoéné
presne a pre vsetky typy prirode blizkych opatreni? Odpovede na tieto otazky sa snazi najst projekt
FramWat: Framework for improving water balance and nutrient mitigation by applying small water
retention measures. Projekt je zamerany na navrh metddy aon-line GIS nastroja (FroGlS,
http://waterretention.sggw.pl) na hodnotenie krajiny zohladfujiceho prirodné charakteristiky
prislusného povodia v regidne. Druhym hlavnym vystupom je navrh metddy a nastroja na hodnotenie
efektivnosti prirode blizkych opatreni aich kumulativneho ucéinku. Oba nastroje budu vyuZité pri
navrhu scenarov/kombindcii opatreni pre Sest pilotnych Uzemi/povodi partnerskych krajin (Polsko,
Slovensko, Rakusko, Slovinsko, Chorvatsko a Madarsko) tak, aby navrh opatreni zohladrioval
problémy identifikované pre konkrétne povodie (povodne, sucho, znelistenie vod) a poziadavky
jednotlivych strategickych dokumentov a lokalnych stakeholderov. Aj aplikaciou analyzy nakladov
navrhnutych opatreni bude pre kazdé pilotné Gzemie vybrany optimalny scendr kombinacie opatreni
(akény plan) odporuceny na realizaciu. Vsetky vyvinuté ndstroje budu pristupné cez jedno on-line
prostredie — decission support system (DSS). Otvorené kédy vyvinutych nastrojov umoznuju buducim
pouzivatelom vyvijat nadstavby vystupov, testovat svoje vlastné ndavrhy limitnych hodnot
ukazovatelov a indexov ¢i samotné nastroje v inych povodiach svojho regiénu.
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PRISTUPY K VYMEDZENIU KANALIZACNYCH AGLOMERACIi V POVODI RIEKY
PRUT V MOLDAVSKEJ REPUBLIKE / CONTRIBUTIONS TO THE DETERMINATION
OF AGGLOMERATIONS IN THE PRUT RIVER BASIN OF REPUBLIC OF MOLDOVA

Alexandru Tabacaru - luri Tronza - Peter Belica - Martin Kohut
Academy of Economic studies of Republic of Moldova
str.Banulescu-Bodoni 61, MD-2005, Chisindu, R. Moldova

Abstract

The purpose of this research consists in determining the Agglomerations in Republic of Moldova
according to the requirements of the EU Council Directive 91/271/EEC of 21 May 1991 for
settlements with populations between 2000 and 10000 P.E. All the activities, which included, field
trips, spatial data analysis, office works were performed with the support of SlovakAid Agency. The
main topics presented in this paper are: 1) identifying the population dynamics; 2) spatial distribution
of the settlements 3) identifying economic agents in the area; 4) Availability of the sewage systems;
Following the signing of the Association Agreement with the EU in 2014, the Republic of Moldova has
the obligation to transpose the European Directives into Moldovan legislation.

Thus, has to be implemented the Directive 91/271 / EEC — on Urban Wastewater Treatment, which
foresees the creation of Sensitive Areas and Urban Agglomerations - should be implemented to
optimize spending and the efficiency of the wastewater treatment process. So far this Directive is not
transposed yet and this article has the intention in contributing to its implementation.
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Abstrakt

Predkladany prispevok je zamerany na realizaciu modernizacie a optimalizacie technologickej linky
Upravy redlneho vodného zdroja. Vzhladom k tomu, Ze pévodnd vodarenska technolégia bola znacne
zastaralda s konciacou technickou Zivotnostou, tak uZz fiou upravena voda dlhodobo vykazovala
nadlimitné koncentracie aménnych iénov a arzénu. Tato skutocnost prispela k tomu, Ze vodarensky
zdroj bol zaradeny do celoStatneho programu zlepsenia kvality pitnej vody financovaného zo
$trukturalnych fondov Eurépskej Unie (EU). Pre Gpravu podzemnej vody bola navrhnutd trojstupriova
tlakova filtracia, pricom odstrafiovanie arzénu bolo rieSené predradenym chemickym zrazanim za
pomoci Zelezitych soli a naslednou adsorpciou zvyskového arzénu na granulovanom oxide Zeleza.
Okrem opisu samotného nabehu a nastavenia plnej prevadzky technoldgie Gpravy vody, sa prispevok
sustreduje aj na poloprevadzkové testy s mobilnou pilotnou Upravriou vody (MPUV), ktorou sa ziskali
dolezité hydrodynamické parametre Upravy.

Abstract

The presented paper is focused on the modernization and optimization of the real water treatment
plant. Due to the fact that the original water technology was considerably outdated with ending
technical life, the treated water had concentrations of ammonium ions and arsenic above the
accepted limits. This has contributed to the fact that the water supply has been included in the
national program for improving drinking water quality financed by the European Union (EU). For the
groundwater treatment, a three-stage pressure filtration has been designed. The removal of arsenic
was solved by chemical precipitation with ferric salts and subsequent adsorption of residual arsenic
on to granular ferric oxide. The article describes not only the start-up and set-up of the new water
treatment plant, but also the pilot-scale tests with a Mobile Pilot Water Treatment Plant (MPWTP),
by which important hydrodynamic parameters of water treatment were obtained.

Key words
adsorption, arsenic, chemical precipitation, drinking water

Introduction

Water in nature is not chemically pure. It always contains dissolved gases as well as dissolved and
insoluble inorganic and organic substances. It accepts some of the substances already in the
atmosphere, but its main enrichment with dissolved substances occurs during soil and rock
infiltration. Anthropogenic sources of inorganic and organic matter in natural waters such as
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industrial and municipal wastewater and air pollution must also be taken into account. Water is
becoming a strategic material, which limits the development of individual regions and geographic
areas. It is necessary to manipulate with it sensibly and apply optimum and safe water treatment
technological processes.

Arsenic with atomic number 33 (located in group VA) is a metalloid, which naturally occurs in an
environment, but is proven to have negative influence on a human health. It is a silver-grey brittle
crystalline solid with atomic weight 74.9 g-mol™; specific gravity 5.73 g.cm™; melting point 817 °C and
boiling point 614 °C. It ranks as the 20" most occurring trace element in the earth's crust, 14" in
seawater, and the 12" in the human body [1, 2].

Arsenic occurs naturally in water in many parts of the world usually in the forms of the soluble
arsenic species As (lll) (arsenite) and As (V) (arsenate). The distribution of arsenic species in natural
water is mainly dependent on redox potential (ORP) and pH of the water. Generally, it is stated that
the As (lll) forms are more toxic than the As (V). The pentavalent arsenic (arsenate) can replace the
role and position of phosphate in the human body due to its similar structure and properties with
phosphate. Toxicity of As (lll) is referred to be nearly 70 times higher than As organic forms and 10
times higher than As (V). Many studies have indicated that arsenic ingestion may result in internal
malignancies, including cancers of the kidney, bladder, liver, lung and other organs. It also has
noncancer effects that include cardiovascular, pulmonary, immunological, neurological, reproductive
and endocrine (e.g. diabetes) disorders. Bedsides its tumorigenic potential, arsenic has been shown
to have genotoxicity. Strong epidemiological evidence of arsenic carcinogenicity and genotoxicity has
forced the World Health Organization (WHO) to lower the Maximum Contaminant Level (MCL) in
drinking water to 10 pg-L™ from earlier limit of 50 ug-L"* in 1993 [3, 4, 5, 6].

Materials and methodology

Analytical methods and determinations

Values of pH and oxidation-reduction potential (ORP) were measured with senslON™+ pH1 HACH
LANGE instrument.

Analyses of iron, manganese, ammonium ions, phosphates, free chlorine and oxygen were carried
out by commercially available HACH LANGE cuvette sets with methods 8008, 8149, 8155, 8048, 8021
and 8166. Subsequently, its concentrations in the analyzed sample were determined by a DR/890
HACH LANGE spectrophotometer.

Determination of arsenic was done by flow-through chronopotentiometry with using triple electrode
flow-through measuring cell (type 353c) with work electrode (type E-T/Au), platinum auxiliary
electrode and argentochloride reference electrode. A PC controlled automatic electrochemical
laboratory analyser EcaFlow Model 150 GLP (Istran s.r.o, Slovakia) was used for quantitative
determination of arsenic in solution.

Processes and methods for drinking water production

The principle of iron removal from treated water was based on its chemical oxidation by air oxygen,
with the formation of iron-precipitates. These were effectively filtered with the Nevtraco filter media
(composition: CaCO3;+MgCO;+Ca0+MgO; grain size: 2.0-4.0 mm) in pressure filter.

The principle of manganese removal from treated water was based on its chemical oxidation by air
oxygen and its filtration on the Demantex filter media. This material included higher manganese
oxides (composition: min. 80% MnO,; grain size: 1.0-3.0 mm).

The ammonium ions removal from treated water was based on its biochemical oxidation by air
oxygen and nitrifying bacteria. A filter media in a pressure filter served as the biomass carrier.

In order to remove arsenic from treated water, chemical precipitation with ferric chloride was
utilized, followed by adsorption of residual arsenic on to granular ferric oxide (composition: min. 70%
Fe,03; grain size: 0.5-2.0 mm). In chemical precipitation, the coagulant transformed the dissolved
arsenic into a solid (insoluble) arsenic-iron form (sludge) which was filtered and removed from the
filter medium during its back-washing. It is clear from many studies that arsenic has good affinity to
ferric ions. Since the granular ferric oxide is a sorption material that has a certain capacity and its cost
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is considerably high, ferric cations have been artificially dosed into the system. The addition of FeCl;
solution can increase the capacity of granular ferric oxide several times [7, 8].

Description of Mobile Pilot Water Treatment Plant (MPWTP)

MPWTP (Figure 1, Eurowater s.r.o., Slovakia) represents an individual pilot-scale test to obtain
important hydrodynamic parameters of water treatment. This mobile unit is designed to: verify the
process and efficiency of the water treatment processes at the site of the groundwater source;
removing mechanical impurities, reductive gases, iron, manganese, ammonium ions, arsenic, and
optimizing the operating costs of existing similar technologies.

The MPWTP consisted of the following products and equipments: Grundfos pump; Kaeser
compressor; UV sterilizer; Grundfos dosing pump; 2 pcs of aerator A; 2 pcs of pressure filter NS; an
arsenic adsorption column and an electrical switchboard. The basic technological parameters of the
equipments are stated in Table 1.

Figure 1: Mobile Pilot Water Treatment Plant

Table 1: Basic technological parameters of individual equipments

Aerator A Pressure filter NS Adsorption column
Max. flow rate (m*-h™) 3.3 1.2 0.09
Max. working pressure (bar) 6 6 6
Diameter (mm) 300 300 112
Nominal flowrate (m*-h™) 1.0 1.0 -
Nom. filtration velocity (m-h™) - 17 -
Filtration area (m°) - 0.067 -

Description of pilot-scale tests with MPWTP

The arrangement of the water technology during the pilot-scale tests is documented in Figure 2.
Silica sand with a grain size 3.0-5.0 mm and 1.6-2.5 mm was used as the base layer in each pressure
filter. Nevtraco was used as the active media in the NS1 pressure filter, a mixture of Demantex and
silica sand with a grain size 0.8-1.4 mm in the NS2 pressure filter and granular ferric oxide in the
arsenic column. During the pilot-scale tests, the raw water (RW) was a mixture of water from wells
no. 2 (Asy = 20 pg-1™) and no. 3 (Ast = 22 ug:l™). The mixing of these two wells into one piping system
occurred at the main gate of the waterworks in front of the degassing devices. Sodium hypochlorite
was also dosing at this point, and then the mixture was pumped into two degassing devices from
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which it was further pumped into the original pressure filters. Sodium hypochlorite could prevent
possible biological growth in degassing devices. The point of connection of this raw water to MPWTP
was between degassing devices and pressure filters, which indicates that it was a mixture of
degassed water (without CH,). This fact was evident not only from the positive value of ORP, but also
from the flame test, which did not confirm the presence of CH, in RW. Table 2 shows the basic
physico-chemical parameters of raw water as average values of several measurements.

Pressure filter Aerator Pressure filter Adsorption column
NS1 A NS2 AC

Figure 2: Schematic arrangement of technology (RW - raw water)

Table 2: Raw water parameters during pilot-scale tests

Parameter Value
pH 7.48-7.8
ORP (mV) 143
Temperature (°C) 17-19
Fe (mg-I'") 0.15 +0.03
Mn (mg-I*) 0.033 + 0.007
NH," (mg-*) 0.82 +0.05
Asy (As") (ug-r') 18.9+0.9 (4.2 +2.0)
PO, (mg-) 0.74 +0.05
cl, (mg-I'") 0.155 +0.031
0, (mg-I") 12.8+0.1

Results

The start-up of MPWTP was based on the real operating parameters of the designed new technology.
During the start-up and operation of MPWTP, the flow rate of RW was maintained at 900 I-h™
(filtration velocity 13.5 m-h™"). The airflow to the individual equipments was initially set to 180 I-h™,
but later was reduced to max. 10% of RW flow. This maximum air flowrate has been confirmed by
previous pilot-scale tests on other water sources. Since the test was mainly focused on the removal
of arsenic by chemical precipitation and its subsequent adsorption on to granular ferric oxide, the
start-up and operation of MPWTP were mainly focused on the development of As; an PO,”
concentrations. Concentrations of Fe and NH," were also determined. pH value was in the range of
7.4-7.8 and the ORP value in outlet of MPWTP increased to approximately 188 mV. Preliminary
results from the start-up are documented in Table 3.
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Table 3: Preliminary results from start-up of MPWTP

RW NS1 NS2 AC
Fe (mg-I) 0.15 +0.03 0.06 +0.01 0.05 +0.01 -

NH," (mg-I*) 0.82 +0.05 - 0.77 +0.04 -

PO, (mg-I*) 0.74 + 0.05 - - 0.42 +0.02
Asr(ug-*) 18.9+0.9 - - 0+2

From Table 3 it is evident that the process of oxidation of ammonium ions by nitrifying bacteria in the
NS2 pressure filter did not occur. It could be due to the presence of free chlorine in the RW as the
remainder of the dosed sodium hypochlorite. However, according to literature [9], it cannot be
excluded that the inhibition of this biochemical oxidation was induced by the presence of arsenic in
the raw water. Based on this fact and the fact that manganese in the RW was below the accepted
limit value, the NS2 pressure filter was put into stand-by mode. The total As concentration at the
outlet of adsorption column was 0 + 2 pg-1™.

Once the preliminary results have been reached, the dosing pump of the FeCl; solution was put into
operation. After this the concentrations of Fe, PO,>, As; and As" were monitored. During the dosing
of the FeCl; the system configuration was also changed (Figure 3).

Dosing of
FeCl;

Pressure filter

Aerator
A NS1

Figure 3: Schematic arrangement of technology during FeCl; dosing (RW-raw water)

The aerator served for intensive mixing of the FeCl; solution with RW. The RW flowrate initially
ranged between 800 — 900 I-h™ and the airflow was unchanged. The achieved results of this
configuration are illustrated in Table 4. The FeCl; solution was dosed in such a way that the Fe
concentration behind aerator A was maintained at about 1.2 mg-I". The Fe concentration during this
operation was kept at the NS1 outlet below the accepted limit value and the concentration PO,> was
also decreased. The dosing of FeCls solution caused the reduction of As; by app. 40%.

Table 4: Achieved results during FeCl;dosing (with aeration, 900 I-h™)

Fe (A) Fe (NS1) PO, (NS1) As/As" (NS1)
(mg-I") (mg-I*) (mg-I") (ug-l’)
1.17 +0.06 0.14 +0.01 0.48 + 0.06 11.3+0.8/2.842.0
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In the following days, the operation of MPWTP was continued in the same mode. This time the RW
flowrate did not fluctuate and was maintained at 900 I-h™. The achieved average results during this
period are in Table 5. The dosing of FeCl; solution caused a reduction of Asy by app.
43%.

Table 5: Achieved results during FeCl; dosing (with aeration, 900 I-h™)

Fe (A) Fe (NS1) PO,” (NS1) Asi/As" (NS1)
(mg-I") (mg-I”) (mg-I”) (ug-’)
1.11+0.10 0.28 +0.07 0.53+0.09 10.7+0.4/2.9+ 2.0

After these measurements, aerator A was put into stand-by mode and the dosing pump and NS1
pressure filter continued in operation. Flowrate of RW was 900 I-h™ and air flow to NS1 without
change. The NS1 filter has been backwashed with air and water after being put into the new mode.
The determined Fe concentration in this mode was 0.43 + 0.07 mg-I"". Subsequently, the RW flowrate
was reduced to 600 I-h (filtration velocity 9 m-h™). The achieved concentrations are listened in Table
6. From the results it is clear that even when the aerator was in stand-by mode, As; was reduced by
almost 36%, which is in good agreement with previous results.

Table 6: Achieved results during FeCl;dosing (without aeration, 600 I-h™)

Fe (A) Fe (NS1) PO,> (NS1) As;/As" (NS1)
(mg-I*) (mg-I*) (mg-I*) (ug-”)
1.13+0.10 0.18 +0.05 0.56 +0.03 12.1+0.4/3.92+2.0

Based on the results obtained from the long-term pilot-scale tests, a three-stage pressure filtration
was designed for the groundwater treatment with total capacity 92 m*h™. The design of the final
water technology consisted of a dosing system Grundfos DDA for ferric chloride (FeCls); two parallel
pressure filters (the first stage) with Nevtraco filtration media for iron removal and partially arsenic
precipitation; single aerator A for aeration of the treated water (increase ORP) and sufficient oxygen
concentration in system for further oxidation processes; two parallel pressure filter (the second
stage) with Demantex filtration media for manganese and ammonium ions removal and two parallel
pressure filter (the third stage) with granular ferric oxide to eliminate residual arsenic concentration
from previous stages.

The start-up of the new water treatment technology began with the flow rate of raw water around
46 m>-h™, which was a half of the designed capacity. This water flowrate in parallel pressure filters
(the first and second stage) represented a filtration rate 7 m-h™ and was chosen for increase the
nitrifying bacteria population in the second stage of filtration. In order to made the Nevtraco filling
work for iron removal, the dosing of the FeCl; solution was also put into operation, ensuring the iron
concentration at the inlet in the range 1.6 — 2.0 mg-I". Due to the fact that during the start-up the
treated water was discharged to the waste pipeline, the third stage of filtration (sorption of arsenic)
was not put into operation. In addition, it was not necessary to achieve outlet arsenic concentration
less than 10 pg:I™. The start-up was also used to eliminate possible montage deficiencies, adjust the
pressure profile, adequately deliver atmospheric air to the individual equipments, set the backwash
cycle interval, train the responsible staff, etc.

When the ammonium ions reached concentration below 0,5 mg:I" it was possible to put into
operation the second technological pump. After this the full capacity (92 m*h™) of the water
treatment plant was achieved. This water flowrate in parallel pressure filters (first and second stage)
represented a filtration rate 13 m-h™. At the same time, it was necessary to adjust the dose of ferric
chloride, the air flow and the working cycles of the pressure filters for this new condition. During this
period, the adsorption of arsenic on to granular ferric oxide (the third stage) was also put into
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operation. Only one-third of the treated water flowed through these filters and the residual water
was bypassed. The reasons for this setting were from the operating costs, which were already
discussed above. Table 7 documents the achieved parameters from the long-term monitoring of the
new water treatment plant. Due to the fact that the concentration of manganese in the raw water
was lower than 0.05 mg-I"%, this parameter is not listed in Table 7.

Table 7: The concentrations of the iron, ammonium ions and arsenic during the new water treatment

plant operation

Fe (mg-I") NH," (mg-I") Asr (ug-T")
RW degassed 0.124 +0.018 0.885 +0.021 18.4+0.1
After FeCl;dosing 1.8+0.2 - -
1. stage outlet 0.375+0.167 0.310+0.07 8.5+0.3
2. stage outlet <0.004 0.050 £ 0.03 6.0+1.2
3. stage outlet - - 1.1+0.7
Mixture (3. st. and by- - - 54+15
pass)

From the achieved results it is evident that the removal of the dosed iron into the system was
without problems from the beginning of the technology commissioning. From the start-up until to
the full operation of the water treatment plant, it was possible to keep ammonium ions
concentration below 0.5 mg-I"". In addition, in the first stage of pressure filtration it was possible to
achieve less than 10 pg-1™ of arsenic, which was evaluated as a very positive aspect. In spite of this
fact, the pressure filters with the granular ferric oxide adsorbent were left in operation. This stage
ensured a fully safe operation of the water treatment technology.

Conclusions

Pilot-scale tests with the MPWTP directly at the site of the water source have shown that a pre-
treatment of arsenic by chemical precipitation with ferric chloride can decrease its concentration
from 36 to 43%. The residual concentration of arsenic was eliminated in the last stage of the process,
which was an adsorption column with granular ferric oxide. The pilot-scale tests confirmed and
verified the designed water treatment processes. Ultimately, the results of the tests were used in the
final design, implementation and commissioning of new water treatment technology.
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