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UVOD

V zmysle smernice Eurépskeho parlamentu a Rady
2013/39/EU, ktorou sa menia smernice 2000/60/ES a
2008/105/ES, pokial ide o prioritné latky v oblasti vodnej
politiky, bol vroku 2015 zriadeny prvy zoznam
sledovanych latok (tzv. Watch list, d’alej len ,,zoznam
sledovanych latok®), ktoré sa mali monitorovat’ v celej inii
s cicfom doplnenia ddajov a nasledného zostavenia
budiceho zoznamu prioritnych litok. Tento zoznam
Eurépska komisia aktualizuje kazdé dva roky, pricom
naposledy bol zoznam aktualizovany Vykonavacim
rozhodnutim Komisie (EU) 2022/1307 z 22. jdla 2022.

V roku 2024 sa monitorovanie zoznamu sledovanych latok

v SR uskuto¢novalo  podla  vyssie  uvedeného

Vykonavacicho rozhodnutia.

Zoznam latok obsahoval

zlaceniny:
sulfametoxazol, trimetoprim, venlafaxin a
O-desmetylvenlafaxin, klotrimazol, flukonazol,
imazalil, ipkonazol, metkonazol, mikonazol,
penkonazol, prochloraz, tebukonazol, tetrakonazol,
dimoxystrobin, azoxystrobin, famoxadén, diflufenikin,
fipronil,  klindamycin, ofloxacin, metformin a
guanylurea, butyl-metoxydibenzoyl-metin, oktokrilén,
oxybenzén.

sledovanych nasledujuce

MONITOROVANIE

Koncom roka 2023 bol pripraveny Dodatok k
Rdmcovému programu monitorovania vod Slovenska na
obdobie rokov 2022 — 2027 a to Dodatok na rok 2024,
ktory obsahoval v ramci prieskumného monitorovania
kvality povrchovych vod aj ¢ast’ venovani monitorovaniu
latok zo zoznamu sledovanych latok (Tabulka 2.2.16.1
z Dodatku na rok 2024).

METODIKA

V nasledujicej tabul’ke (Tabulka 1) st uvedené odberové
miesta aich charakteristiky, ktoré boli navrhnuté na
odbery  vzorick pre analyzy sledovanych  litok.
Monitorovacie miesta (okrem miesta na Dunaji) boli
zvolené tak, aby vybrané ricky odvodnovali ¢o najvicsie
uzemie Slovenska (Vah, Hron, Hornad, Morava; Obrazok
1-5), teda su to uzaverové profily.

Vsetky odberové miesta si sicastou narodnej ale aj
medzinarodnej monitorovacej siete, a tak je zabezpecené
pripadné porovnanie vysledkov s inymi monitorovacimi
programami (napr. bilateralne monitorovacie programy
pre Dunaj, Moravu, Vah, Hron, Hornad; monitorovanie v
ramci cezhrani¢nej monitorovacej siete ICPDR  (Trans
National Monitoring Network) pre Dunaj, Moravu, Vah,
Hron).

V ramci zoznamu sledovanych latok Slovensko sledovalo
v roku 2024 vsetky latky podla vyssie uvedeného
Vykonavajuceho rozhodnutia (Tabulka 2). Len v jednom
pripade (famoxadone) bol limit kvantifikacie analytickej

INTRODUCTION

Under Directive 2013/39/EU of the European Parliament
and of the Council, which amends Directives 2000/60/EC
and 2008/105/EC regarding ptiority substances in water
policy, the first Watch List of monitored substances was
established in 2015. These substances were to be monitored
across the Union to supplement data and contribute to the
creation of a future list of priority substances. The European
Commission updates this list every two years, with the most
recent update occurring in  July 2022 (Commission
Implementing Decision (EU) 2022/1307 of 22 July 2022).

In 2024, the monitoring of the Watch list substances was
carried out according to the above-mentioned Commission
Decision.

The Watch list substances included the following compounds:
Sulfamethoxazole, Trimethoprim, Venlafaxine and
O-desmethylvenlafaxine, Clotrimazole, Fluconazole,
Imazalil,  Ipconazole, = Metconazole, = Miconazole,
Penconazole, Prochloraz, Tebuconazole, Tetraconazole,
Dimoxystrobin, Azoxystrobin, Famoxadone, Diflufenican,
Fipronil, Clindamycin, Ofloxacin, Metformin and
Guanylurea, Butyl methoxydibenzoyl-methane,
Octocrylene, Benzophenone-3.

MONITORING

In the end of the year 2023, the Addendum to the Framework
program for monitoring the waters of Slovakia for the period
2022-2027 for the year 2024 has been published, which
includes, as part of the investigative monitoring devoted to the
monitoring of substances from the Watch list (Table 2.2.16.1
of the Supplement for the year 2024).

METHODS

The following table (Table 1) shows the sampling points and
their characteristics that were proposed for the sampling and
for analyses of Watch list substances. The monitoring sites
(except Danube sampling site) were chosen so that the
selected rivers drain as much of the territory of Slovakia as
possible (Vah, Hron, Hornad, Morava; Figure 1-5), i.e. these
are the watersheds’ pour points.

All sampling points are part of the national and international
monitoring networks, and thus a possible comparison of the
results with other monitoring programs is ensured (e.g.
bilateral monitoring programs for the Danube, Morava, Vih,
Hron, Hornad; monitoring within the ICPDR Trans National
Monitoring Network for the Danube, Morava, Vih, Hron).

In terms of the Watch list, Slovakia monitored all included
substances in 2024 according to the above-mentioned
Commission Implementing Decision (Table 2). The limit of
quantification of the analytical method was higher only in one
case, for famoxadone.The frequency of monitoring was 4
times a year in 2024.



metody vyssi. Frekvencia monitorovania bola v roku 2024
4-krat za rok.
The above-mentioned Watch list substances are expected to

Na vybranych odberovych miestach (Obrizok 1-5) sa occur at the selected sampling points (Figure 1-5). The
predpokladd vyskyt uvedenych latok. Pristup k lokalitim je sampling sites are easily accessible at any time of the year. Basic
bezproblémovy v kazdom ro¢nom obdobi. Zikladné information about sampling points is presented in Table 1.
informacie o odberovych miestach si uvedené v Tabul'ke
1.
Obrazok 1. Mapka ¢iastkového povodia Dunaja s Obrazok 2. Mapka ciastkového povodia Vahu s vyznacenim
vyznac¢enim odberového miesta. odberového miesta.
Figure 1. Map of the Danube sub-basin with sampling Figure 2. Map of the Vah sub-basin with sampling site
site indication. indication.
Obrazok 3. Mapka ciastkového povodia Hrona s Obrazok 4. Mapka ciastkového povodia Hornadu s
vyznac¢enim odberového miesta. vyznac¢enim odberového miesta.
Figure 3. Map of the Hron sub-basin with sampling site Figure 4. Map of the Hornad sub-basin with sampling site
indication. indication.

Obrazok 5. Mapka ciastkového povodia Moravy s vyznacenim
odberového miesta.
Figure 5. Map of the Morava sub-basin with sampling site indication.



Tabulka 1. Charakteristiky tykajice sa odberovych miest, vodnych utvarov a ciastkovych povodi pre monitorovanie latok podl'a

zoznamu sledovanych latok v roku 2024

Table 1. Basic information about sampling sites, water bodies and sub-basins for monitoring of substances according to the
Watch list in the year 2024

Tok, miesto/ DUNA]J VAH HRON HORNAD MORAVA
River, sampling site (Bratislava) (Komarno) (Kamenica nad (Hidasnémeti) (Devin)
> pling Hronom)
Yoday evar/ SKD0016 SKV0027 SKR0005 SKH0004 SRMO002
ater body
Typ/Type DI1(P1V) V3(P1V) R2(P1V) H2(K2V) MI1(P1V)
Charakter/Character HMWB/NAT HMWB NAT NAT NAT
_ 118,63
Plocha povodia/ (len slovenské
Catchment area , . 18 969,89 5462,63 4 427,03 26 580
(km?) Uzemie;
Slovak territory only)
gdber.OVé fniesm/ Bratislava Komarno [Ramenica nad Hidasnémeti Devin
ampling site Hronom
r.km 1869,0 1,50 1,70 0,00 1,0
SK kéd (NEC)/SK code D002051D V787501D R365010D H385000D M128021D
S SKIDK022 SKIDK052 SKIDK127 SKIDK202 SKIDK005
b montiorovacho KHV/TNMN/  KHV/TNMN/  KHV/TNMN/  KHV/TNMN/ E;IX;STI&I%%
Type of monitoring site EEA/SM/OM/IM = EEA/SM/OM/IM = EEA/SM/OM/IM = EEA/SM/OM/IM JIM
Plocha celéh 2o
OcCha celeho
clastkového povodia/ 1158 18 769 5465 4414 (GIIS 2 2?(2,)
Catchment area of whole GIS 1096 GIS 18 794 GIS 5463 GIS 4 420 (S/Oven.s é
) .
sub-basin (km? uzemie;
Slovak territory)
2 888 km, 178,8 km 356,0 km
o (z toho na tzemi (z toho hrani¢ny (na Gzemi
(oo dii toku/ SR 172 km; thereof 3672 km 279,0 km Gsek/ of which the  SR/on Slovak
otal length of river X X X
on Slovak territory border section: 0,00 — territory -
172 km) 11,7 km) 127,5 km)
Dlhodoby ptiemerny 289 m3 s -1
prietok/ 2264 m3 s 1958 m3 . s ! 552 m3 s -1 L 118,77 m3 .s°!
& P _ (koniec st. hranice, .
Long-term mean (Starovo) (Gstie, mouth) (Gstie, mouth) (Gstie, mouth)
discharge end of state border)
Zilinsky,
Trenciansky,
Kraie/ Trgavskyz Nlttlansky, Nlttlansk?f, ) Kogicky, Presovsky Trr%avsky,/
Regions Bratislavsky a Trnavsky, Banskobystricky, Banskobvstricke Bratislavsky
Nitriansky Bratislavsky, Trenciansky A DANSKODYSHICEY a Trenciansky
Presovsky a
Banskobystricky
Focet obyvatelov ¥ , 323 781 2494 036 467 509 738 387 rzzf 1253 o
b (v roku 2019; (v roku 2019; (v roku 2019; (v roku 2019; (v roku 2019;
o. of inhabitants in the . . . . in the year
sub-basin in the year 2019) in the year 2019)) in the year 2019)) in the year 2019)) 2019))
Mesta nad 50 000 Zilina, Martin,
obyvatelov/ . Trencin, Trnava, | . .. . nie su
Qties'ﬂbovc 50 000 Bratislava Prievidza, Nitra, Banska Bystrica Kosice, Presov Hone
inhabitants .
Bratislava
Pozniamka/Note:

Plochy povodi podla GIS  sii vypoiitané v Arcl iew a mézu byt odlisné od oficialnych ridajov. | Catchment areas according to the GIS are calculated in
ArcView and may differ from official data.

Typy monitorovania/ Monitoring types: KHV — hranicné vody/ transboundary rivers; TNMN — medzindrodna monitorovacia siet’ v ramei povodia
Dunaja/ Danube basin  Transnational monitoring network; EEA — monitorovacia siet” pre  zasielanie sprav Eurdpskej environmentilne
agentiire/ monitoring network. for reporting for European Environment Agency; SM — zdkladné torovanie  surveillan itoring; OM —
prevadzfeové monitorovanie/ operationa itoring; IM — prieskumné monitorovanie/ investigative monitoring.




Odbery vzoriek a analyzy boli vykonané v Narodnom
referencnom laboratériu pre oblast’” vod na Slovensku vo
Vyskumnom ustave vodného hospodarstva v Bratislave,
ktoré je pracoviskom akreditovanym v zmysle STN EN
ISO/IEC 17025. Vynimkou je odberové miesto na Hornade,
kde odbery vzorick vykonali pracovnici Slovenského
vodohospodarskeho podniku, §. p., laboratérium Kosice,
ktoré je rovnako akreditovanym pracoviskom v zmysle vyssie
uvedenej normy.

Analyzy boli uskuto¢nené metédou LC-MS-MS s priamym
nastrekom. Vsetky pouzité analytické metédy boli v silade
s doporucenymi metédami aich poziadavkami. Vyvoj
jednoduchej a rychlej metédy na analyzu viacerych latok
z Watch listu pre povrchové aj podzemné vody bol
publikovany v odbornom casopise Chemosphere
(https:/ | doi.org/ 10.1016/ j.chemosphere.2024.143703 ).

Zoznam sledovanych latok, pozadované kritérid analytickych
metéd podla vykondvacicho rozhodnutia Komisie (EU)
2022/1307 a dosiahnuté parametre (LOQ) metddy, pouzitej
pri analyzach st uvedené v Tabulke 2.

Sampling and analysis were conducted at the National
Water Reference Laboratory in Slovakia, located at the
Water Research Institute in Bratislava, which is accredited
according to STN EN ISO/IEC 17025. The exception is
the sampling site in Hornad, where samples were collected
by experts from the Slovak Water Management Enterprise
(Kosice Laboratoty), which is also accredited under the
afore-mentioned standard.

Analyses were performed using the LC-MS/MS method
with direct injection. All analytical methods wete in
accordance with the recommended procedures and their
requirements. A simple and rapid method for analysing
multiple substances from the Watch List in surface and
groundwater was published in the scientific journal
Chemosphere

(bttps:/ | doi.org/ 10.1016/ j.chemosphere.2024.143703).

The list of monitored substances, the required criteria of
analytical ~ methods  according to  Commission
Implementing Decision (EU) 2022/1307 and achieved
analytical method parameters (LOQ) are show in Table 2.

Tabulka 2. Zoznam sledovanych latok, pozadované kritéria analytickych metéd a dosiahnuté parametre analytickej met6dy
Table 2. List of Watch list substances, required criteria of analytical methods and achieved analytical method parameters

Ukel
Latka alebo skupina latok CAS pouZitia
Substance or group of substances

Purpose

of use
Sulfametoxazol/Sulfamethoxazole 723-46-6 L
Trimetoprim/ Trimethoprim 738-70-5 L
Venlafaxin/Venlafaxine 93413-69-5 L
O-desmetylvenlafaxin/ O- 93413-62-8 L
desmethylvenlafaxine
Klotrimazol/Clotrimazole 23593-75-1 L
Flukonazol/Fluconazole 86386-73-4 L
Mikonazol/Miconazole 22916-47-8 L

Imazalil /Tmazalil
Ipkonazol/Ipconazole
Metkonazol/Metconazole
Penkonazol/Penconazole
Prochloraz/Prochloraz
Tebukonazol/Tebuconazole
Tetrakonazol/Tetraconazole
Dimoxystrobin/Dimoxystrobin
Azoxystrobin/ Azoxystrobin
Famoxadén/Famoxadone

35554-44-0 P()
125225-28-7 P()
125116-23-6 P(F)
66246-88-6 P()
67747-09-5 P(F)
107534-96-3 P()
112281-77-3 P(F)
149961-52-4 P()
131860-33-8 P(F)
131807-57-3 P()

Diflufenikin/ Diflufenican 83164-33-4 PH)
Fipronil/ Fipronil 120068-37-3 P()
Klindamycin/ Clindamycin 18323-44-9 L
Ofloxacin/ Ofloxacin 82419-36-1 L
Metformin/ Metformin 657-24-9 L
Guanylurea/ Guanylurea 141-83-3 L
Butyl-metoxydibenzoyl-metin/ Butyl 70356-09-1 K
methoxydibenzoyl-methane =

avobenzone

Oktokrylén/ Octocrylene 6197-30-4 K
Oxybenzon/ Benzophenone-3 131-57-7 K

Vysvetlivky/ Notes:

Maximalne Dosiahnuty
Indikativna pripustny detekény lifnit o
analyticka metéda a.lebov , kv:«:t,ntlfll{ac1e
kvantifikaény* metody (LOQ)
limit metody
In'd icative Required AChl(e:;;‘I;_‘OQ
analytical method LOD/LOQ* of the
method (ng/1)
SPE-LC-MS-MS 100 20
SPE-LC-MS-MS 100 40
SPE-LC-MS-MS 6 5
6 5
20 20
250 30
200 40
800 40
44 40
29 25
SPE-LC-MS-MS 1700 40
161 30
240 40
1900 100
32 20
200+ 40
8,5 15
SPE-LC-MS-MS 10% 10
SPE-HPLC-MS-MS 0,77* 0,75
SPE-LC-MS-MS 445 20
SPE-UPLC-MS-MS 26* 25
SPE-LC-MS-MS 156000* 5000
100000% 5000
SPE-LC-MS-MS/ESI 3000* 250
266* 250
670* 100

L- Lieciv/ pharmacenticals, P(F)-Pesticidy (fungicidy)/ Pesticides (fungicides), P(H)-Pesticidy (herbicidy)/ Pesticides (herbicides), P(1)-Pesticidy

(insekticidy)/ Pesticides (insecticides), K-Kozmetika/ cosmetics


https://doi.org/10.1016/j.chemosphere.2024.143703
https://doi.org/10.1016/j.chemosphere.2024.143703

VYSLEDKY

Vysledky monitorovania sledovanych latok na tzemi
Slovenska v roku 2024 si uvedené v Tabul'kach 3 - 7 pre
konkrétne odberové miesta. Odbety vzoriek boli vykonané
Styrikrat rocne.

Vysledky s hodnotami nad limit kvantifikacie analytickej
metédy su v jednotlivych tabulkiach vyznacené tucnym
pismom.

Priemerné hodnoty boli vypocitané v silade s clankom 5.1
Smernice EU 2009/90/ES.

RESULTS

The results of the monitoring of Watch list substances in the
territory of Slovakia in 2024 are presented in Tables 3 - 7 for
specific sampling points. The sampling frequency was four
times a year.

Results with values above the limit of quantification of the

analytical method are marked in bold in individual tables.

Average values were calculated in line with Article 5.1 of the
Directive 2009/90/EC.

Tabulka 3. Vysledky analyz sledovanych litok v Dunaji v Bratislave v roku 2024.
Table 3. Results of analyses of Watch list substances in the Danube River at Bratislava in 2024.

Nizov Litky Datum/Sampling date 5.2.2024 13.5.2024 5.8.2024 7.10.2024 Priemerna
Name of C. vzorky/Laboratory code 284/2024 2233/2024 4219/2024 5301/2024 hodnota
. Jednotka/Unit o Average
value
Sulfametoxazol/Sulfamethoxazole <20 <20 <20 <20 10
Trimetoprim/Ttimethoprim <40 <40 <40 <40 20
Venlafaxin/ Venlafaxine 8 7,2 7,9 6,6 7,425
O-desmetylvenlafaxin/ O-desmethylvenlafaxine 20 21 14 16 17,75
Klotrimazol/Clotrimazole 47 <20 <20 21 22
Flukonazol/Fluconazole <30 <30 <30 <30 15
Imazalil /Tmazalil <40 <40 <40 <40 20
Ipkonazol/Ipconazole <40 <40 <40 <40 20
Metkonazol/Metconazole <25 <25 <25 <25 12,5
Mikonazol/Miconazole <40 <40 <40 <40 20
Penkonazol/Penconazole <40 <40 <40 <40 20
Prochloraz/Prochloraz <30 <30 <30 <30 15
Tebukonazol/Tebuconazole <40 <40 <40 <40 20
Tetrakonazol/Tetraconazole <100 <100 <100 <100 50
Dimoxystrobin/Dimoxystrobin <20 <20 <20 <20 10
Azoxystrobin/ Azoxystrobin <40 <40 <40 <40 20
Famoxadén/Famoxadone <15 <15 <15 <15 7,5
Diflufenikan/ Diflufenican <10 <10 <10 <10 5
Fipronil/ Fipronil <0,75 <0,75 <0,75 <0,75 0,375
Klindamycin/ Clindamycin <20 <20 <20 <20 10
Ofloxacin/ Ofloxacin <25 <25 <25 <25 12,5
Metformin/ Metformin <5 000 <5000 <5000 <5 000 2500
Guanylurea/ Guanylurea <5 000 <5 000 <5 000 <5 000 2500
Butyl-metoxydibenzoyl-metin/Butyl methoxydibenzoyl-methane
= avobenzone <250 <250 <250 <250 125
Oktokrylén/ Octocrylene <250 <250 <250 <250 125
Oxybenz6n/ Benzophenone-3 <100 <100 <100 <100 50

Vysledky analyz sledovanych litok v odberovom mieste Dunaj
(Bratislava) v roku 2024 poukazuju na skuto¢nost’, ze vicsina
vysledkov je pod limitom kvantifikicie (LOQ) analytickej
met6dy. Hodnoty nad limitom kvantifikacie sa zistili v pripade
antidepresiva venlafaxinu ((6,6-8) ng/1), jeho metabolitu O-
desmetylvenlafaxinu ((14-21) ng/1), v pripade klotrimazolu sa
namerali dve vzorky nad LOQ ((47, resp. 21) ng/l) ato vo
februari a oktébri 2024.

The results of analyses of Watch List substances at the
Danube sampling site (Bratislava) in 2024 indicate that most
concentrations were below the limit of quantification (LOQ)
of the analytical method. However, concentrations above the
LOQ were detected for the antidepressant venlafaxine ((6.60—
8) ng/l), its metabolite O-desmethylvenlafaxine ((14-21)
ng/1), and clotrimazole in two samples (47 ng/1 in February
and 21 ng/l in October 2024).



Tabulka 4. Vysledky analyz sledovanych latok vo Vahu v Komarne v roku 2024.
Table 4. Results of analyses of Watch list substances in Vah River at Komarno in 2024.

Nizov litky lgatum/ S;.;:lp;lng date -
Name of . vzorky, at oratory code
- Jednotka/Unit

Sulfametoxazol/Sulfamethoxazole
Trimetoprim/Ttimethoprim
Venlafaxin/ Venlafaxine
O-desmetylvenlafaxin/ O-desmethylvenlafaxine
Klotrimazol/Clotrimazole
Flukonazol/Fluconazole

Imazalil /Tmazalil
Ipkonazol/Ipconazole
Metkonazol/Metconazole
Mikonazol/Miconazole
Penkonazol/Penconazole
Prochloraz/Prochloraz
Tebukonazol/Tebuconazole
Tetrakonazol/Tetraconazole
Dimoxystrobin/Dimoxystrobin
Azoxystrobin/ Azoxystrobin
Famoxadén/Famoxadone
Diflufenikin/ Diflufenican
Fipronil/ Fipronil

Klindamycin/ Clindamycin
Ofloxacin/ Ofloxacin
Metformin/ Metformin
Guanylurea/ Guanylurea
Butyl-metoxydibenzoyl-metin/Butyl methoxydibenzoyl-methane
= avobenzone

Oktokrylén/ Octocrylene
Oxybenzon/ Benzophenone-3

V pripade Vihu v Komarne boli vroku 2024 v ramci
monitorovania namerané hodnoty nad limit kvantifikacie
analytickej metddy v pripade sulfametoxazolu (jedna vzorka;
23 ng/l), antdepresiva venlafaxinu ((9,6-13) ng/l), jeho
metabolitu O-desmetylvenlafaxinu ((13-32) ng/l) a v pripade
klotrimazolu boli namerané tri hodnoty nad LOQ ((20-36)
ng/1). Ostatné vysledky boli v hodnotich pod LOQ.

5.2.2024 13.5.2024 5.8.2024 7.10.2024 Priemerna
289/2024  2259/2024  4224/2024 5306/2024 hodnota

Average
ng/1 valueg
<20 <20 <20 23 13,25
<40 <40 <40 <40 20
9,6 9,6 10 13 10,55
13 24 21 32 22,50
36 20 20 <20 21,50
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<25 <25 <25 <25 12,5
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<100 <100 <100 <100 50
<20 <20 <20 <20 10
<40 <40 <40 <40 20
<15 <15 <15 <15 7,5
<10 <10 <10 <10 5
<0,75 <0,75 <0,75 <0,75 0,375
<20 <20 <20 <20 10
<25 <25 <25 <25 12,5
<5 000 <5000 <5000 <5 000 2500
<5 000 <5000 <5000 <5000 2500
<250 <250 <250 <250 125
<250 <250 <250 <250 125
<100 <100 <100 <100 50

In the case of the Vah River in Komarno, monitoring in 2024
detected concentrations above the limit of quantification
(LOQ) of the analytical method for sulfamethoxazole (one
sample; 23 ng/l), the antidepressant venlafaxine ((9.6-13)
ng/1), its metabolite O-desmethylvenlafaxine ((13-32) ng/1),
and clotrimazole (with three measurements ranging from 20
to 36 ng/1). Other results were below the LOQ.

Tabulka 5. Vysledky analyz sledovanych litok v Hrone v Kamenici nad Hronom v roku 2024.
Table 5. Results of analyses of Watch list substances in Hron River at Kamenica nad Hronom in 2024.

Nazov latky Datum/Sampling date
Name of C. vzotky/Laboratory code
substance Jednotka/Unit

Sulfametoxazol/Sulfamethoxazole
Trimetoprim/Ttimethoprim
Venlafaxin/ Venlafaxine
O-desmetylvenlafaxin/ O-desmethylvenlafaxine
Klotrimazol/Clotrimazole
Flukonazol/Fluconazole

Imazalil /Imazalil
Ipkonazol/Ipconazole
Metkonazol/Metconazole
Mikonazol/Miconazole
Penkonazol/Penconazole
Prochloraz/Prochloraz
Tebukonazol/Tebuconazole
Tetrakonazol/Tetraconazole

5.2.2024 13.5.2024 5.8.2024 7.10.2024 Priemerna
290/2024 2260/2024 4225/2024 5307/2024 hodnota
ol Average
value
<20 <20 <20 21 12,75
<40 <40 <40 <40 20
<5 <5 <5 9,8 4,325
14 13 10 26 15,75
27 24 <20 <20 17,75
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<25 <25 <25 <25 12,5
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<100 <100 <100 <100 50



Datum/Sampling date

g:f:: (l)e:‘tky C. vzorky/Laboratory code
N — Jednotka/Unit

Dimoxystrobin/Dimoxystrobin
Azoxystrobin/ Azoxystrobin
Famoxadén/Famoxadone
Diflufenikin/ Diflufenican
Fipronil/ Fipronil
Klindamycin/ Clindamycin
Ofloxacin/ Ofloxacin
Metformin/ Metformin
Guanylurea/ Guanylurea
Butyl-metoxydibenzoyl-metin/Butyl methoxydibenzoyl-methane
= avobenzone

Oktokrylén/ Octocrylene
Oxybenzon/ Benzophenone-3

V Hrone v odberovom mieste Kamenica nad Hronom boli
v roku 2024 v ramci monitorovania zistené hodnoty nad LOQ
v ptipade sulfametoxazolu (21 ng/1 v oktébti), venlafaxinu (9,8
ng/1 v oktébri), jeho metabolitu O-desmetylvenlafaxinu ((10-
26) ng/1) a klotrimazolu ((24-27) ng/1 vo februari a v méji).
Vsetky ostatné vysledky boli v hodnotach pod LOQ.

5.2.2024 13.5.2024 5.8.2024 7.10.2024 Priemerna
290/2024 2260/2024 4225/2024 5307/2024 hodnota
il Average
value
<20 <20 <20 <20 10
<40 <40 <40 <40 20
<15 <15 <15 <15 7,5
<10 <10 <10 <10 5
<0,75 <0,75 <0,75 <0,75 0,35
<20 <20 <20 <20 10
<25 <25 <25 <25 12,5
<5 000 <5000 <5000 <5000 2500
<5000 <5000 <5000 <5000 2500
<250 <250 <250 <250 125
<250 <250 <250 <250 125
<100 <100 <100 <100 50

In the Hron River, at the Kamenica nad Hronom sampling
site, values above the LOQ were observed in 2024 for
sulfamethoxazole (21 ng/1in October), venlafaxine (9.8 ng/1
in Octobet), its metabolite O-desmethylvenlafaxine ((10-26)
ng/1) and clotrimazole ((24-27) ng/1 in February and May).

All other results were below the LOQ.

Tabulka 6. Vysledky analyz sledovanych latok v Hornade v Hidasnémeti v roku 2024.
Table 6. Results of analyses of Watch list substances in Hornad river at Hidasnémeti in 2024.

NP il (| T ST HGET S
Name of C. vzorky/Laboratory code
substance Jednotka/Unit

Sulfametoxazol/Sulfamethoxazole
Trimetoprim/Ttimethoprim
Venlafaxin/ Venlafaxine
O-desmetylvenlafaxin/ O-desmethylvenlafaxine
Klotrimazol/Clotrimazole
Flukonazol/Fluconazole

Imazalil /Tmazalil
Ipkonazol/Ipconazole
Metkonazol/Metconazole
Mikonazol/Miconazole
Penkonazol/Penconazole
Prochloraz/Prochloraz
Tebukonazol/Tebuconazole
Tetrakonazol/Tetraconazole
Dimoxystrobin/Dimoxystrobin
Azoxystrobin/ Azoxystrobin
Famoxadén/Famoxadone
Diflufenikan/ Diflufenican
Fipronil/ Fipronil

Klindamycin/ Clindamycin
Ofloxacin/ Ofloxacin
Metformin/ Metformin
Guanylurea/ Guanylurea
Butyl-metoxydibenzoyl-metin/Butyl methoxydibenzoyl-methane
= avobenzone

Oktokrylén/ Octocrylene
Oxybenzon/ Benzophenone-3

Na zaklade vysledkov monitorovania sledovanych latok v
Horndde v Hidasnémeti z roku 2024 mozno konstatovat’, ze
hodnoty nad LOQ sa zistili v pripade sulfametoxazolu (23-31
ng/l), venlafaxinu ((6,4-16) ng/l),jcho metabolitu O-
desmetylvenlafaxinu ((14-38) ng/l) a klotrimazolu ((24-29)
ng/1). Vietky ostatné vysledky boli v hodnotich pod LOQ.

27.2.2024 9.5.2024 13.8.2024 8.10.2024 Priemerna
604/2024 2202/2024 4480/2024 5394/2024 hodnota
o Average

value

<20 <20 23 31 18,50
<40 <40 <40 <40 20

6,4 14 15 16 12,85

14 37 38 34 30,75

24 29 24 <20 21,75
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<25 <25 <25 <25 12,5
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<100 <100 <100 <100 50
<20 <20 <20 <20 10
<40 <40 <40 <40 20
<15 <15 <15 <15 7,5

<10 <10 <10 <10 5

<0,75 <0,75 <0,75 <0,75 0,35
<20 <20 <20 <20 10
<25 <25 <25 <25 12,5
<5000 <5000 <5000 <5000 2500
<5000 <5000 <5000 <5000 2500
<250 <250 <250 <250 125
<250 <250 <250 <250 125
<100 <100 <100 <100 50

Based on the 2024 monitoring results of Watch List
substances in the Hornad River at Hidasnémeti, values above
the LOQ were detected for sulfamethoxazole ((23-31) ng/1),
venlafaxine  ((6.4-16) ng/l), its  metabolite ~ O-
desmethylvenlafaxine ((14-38) ng/1), and clotrimazole (24—
29) ng/1). All other results were below the LOQ.



Tabulka 7. Vysledky analyz sledovanych litok v Morave v Devine v roku 2024.
Table 7. Results of analyses of Watch list substances in Morava river at Devin in 2024.

Nazov Litky Diatum/Sampling date
Name of C. vzorky/Laboratory code
N — Jednotka/Unit

Sulfametoxazol/Sulfamethoxazole
Trimetoprim/Ttimethoprim
Venlafaxin/ Venlafaxine
O-desmetylvenlafaxin/ O-desmethylvenlafaxine
Klotrimazol/Clotrimazole
Flukonazol/Fluconazole

Imazalil /Imazalil
Ipkonazol/Ipconazole
Metkonazol/Metconazole
Mikonazol/Miconazole
Penkonazol/Penconazole
Prochloraz/Prochloraz
Tebukonazol/Tebuconazole
Tetrakonazol/ Tetraconazole
Dimoxystrobin/Dimoxystrobin
Azoxystrobin/ Azoxystrobin
Famoxadén/Famoxadone
Diflufenikin/ Diflufenican
Fipronil/ Fipronil

Klindamycin/ Clindamycin
Ofloxacin/ Ofloxacin
Metformin/ Metformin
Guanylurea/ Guanylurea
Butyl-metoxydibenzoyl-metin/Butyl methoxydibenzoyl-methane
= avobenzone

Oktokrylén/ Octocrylene
Oxybenzon/ Benzophenone-3

Vysledky monitorovania sledovanych latok v Morave v Devine
poukazuju na skuto¢nost’, ze hodnoty nad LOQ sa zistili
v pripade sulfametoxazolu ((23-24) ng/1), venlafaxinu ((9,7-15
ng/1), jeho metabolitu O-desmetylvenlafaxinu ((20-41) ng/1) a
klotrimazolu ((20-22) ng/l). Vsetky ostatné vysledky boli
v hodnotach pod LOQ.

Na nasledujicom obrazku (Obrizok 06) si znazornené
priemerné hodnoty zistené monitorovanim v roku 2024 pre
vybrané lie¢iva a jednotlivé odberové miesta. Na obrazku sa
uvedené iba tie latky, ktoré boli merané v koncentraciach nad
LOQ.

Pri porovnani vysledkov monitorovania sledovanych latok
v roku 2023 a 2024 mozno vidiet’ nasledovné:

e Takmer vicsina zistenych koncentracii nad LOQ bola
v roku 2024 nizsia ako v roku 2023.

e Vopripade latok trimetoprim, imazalil, ipkonazol,
metkonazol,  mikonazol,  penkonazol,  prochloraz,
tebukonazol, tetrakonazol, famocadon, diflufenikan,

fipronil, klindamycin, ofloxacin, metformin, guanylurea,
avobenzonea oxybenzoén boli vsetky hodnoty pod LOQ
na vsetkych odberovych miestach v roku 2023 aj v roku
2024.

e Azoxystrobin bol v roku 2024 na vsetkych odberovych
miestach pod LOQ, kym v roku 2023 boli zistené hodnoty
nad LOQ na jesen a v zime na niektorych profiloch.

19.3.2024 21.5.2024 20.8.2024 7.10.2024 Priemerna
1063/2024  2466/2024  4554/2024  5297/2024 hodnota
il Average
value
<20 <20 24 23 16,75
<40 <40 <40 <40 20
15 12 9,8 9,7 11,625
41 27 20 33 30,25
20 22 <20 <20 15,50
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<25 <25 <25 <25 12,5
<40 <40 <40 <40 20
<40 <40 <40 <40 20
<30 <30 <30 <30 15
<40 <40 <40 <40 20
<100 <100 <100 <100 50
<20 <20 <20 <20 10
<40 <40 <40 <40 20
<15 <15 <15 <15 7,5
<10 <10 <10 <10 5
<0,75 <0,75 <0,75 <0,75 0,35
<20 <20 <20 <20 10
<25 <25 <25 <25 12,5
<5 000 <5 000 <5 000 <5 000 2500
<5 000 <5 000 <5 000 <5 000 2500
<250 <250 <250 <250 125
<250 <250 <250 <250 125
<100 <100 <100 <100 50

The monitoring results of Watch List substances in the
Morava River at Devin indicate that values above the LOQ
were found for sulfamethoxazole ((23-24) ng/1), venlafaxine
((9.7-15) ng/1), its metabolite O-desmethylvenlafaxine ((20—
41) ng/1), and clotrimazole ((20-22) ng/1). All other results
were below the LOQ

The following figure (Figure 6) presents the average values
determined through monitoring in 2024 for selected
pharmaceuticals and individual sampling points. The figure
includes only those substances that were measured at
concentrations above the LOQ.

When comparing the results of the monitoring of Watch list
substances in 2023 and 2024, the following can be seen:

e Most of the concentrations detected above the LOQ
were lower in 2024 than in 2023.

° For the substances trimethoprim, imazalil, ipconazole,
metconazole, miconazole, penconazole, prochloraz,
tebuconazole, tetraconazole, famocadone, diflufenican,
fipronil, clindamycin, ofloxacin, metformin, guanylurea,
avobenzone, and oxybenzone, all values were below the
LOQ at all sampling points in both 2023 and 2024.

e Azoxystrobin was below the LOQ at all sampling points
in 2024, whereas in 2023, values above the LOQ were
detected in the autumn and winter at some sampling
locations.



e Vroku 2024 bol oktokrilén na vsetkych odberovych
miestach pod TLOQ avroku 2023 boli vysledky
monitorovania pod LOQ iba v 7 pripadoch, ostatné
zistené hodnoty sa pohybovali v rozsahu (256-761) ng/1.

e Vpripade latok sulfametoxazol, venlafaxin, O-
desmetylvenlafaxin a klotrimazol boli hodnoty nad LOQ
v rokoch 2023 a2024 velmi podobné na vicsine
odberovych miest.

30

e In 2024, octocrylene was below the LOQ at all sampling

points, while in 2023, monitoring results were below the
LOQ in only seven cases, with the other detected values
ranging from (256-761) ng/L.

o For the substances sulfamethoxazole, venlafaxine, O-

desmethylvenlafaxine, and clotrimazole, the wvalues
above the LOQ in 2023 and 2024 were very similar at
most sampling sites.

25

ol

Sulfamethoxazole Venlafaxine

O-desmethylvenlafaxine Clotrimazole

Dunaj ®mVih ®mHron B Hornad © Morava

Obrazok 6. Priemerné hodnoty v roku 2024 pre vybrané lieciva ako aj jednotlivé odberové miesta.
Figure 6. Mean values in the year 2024 for individual pharmaceuticals as well as individual sampling sites.

ZAVER

Zaverom mozno konstatovat’, ze v roku 2024 boli na piatich
odberovych miestach na rickach Dunaj, Vah, Hron, Hornad
a Morava sledované vsetky pozadované latky podla
Vykondvacicho rozhodnutia Komisie (EU) 2022/1307.
Frekvencia odberov vzoriek bola 4-krat ro¢ne (zima, jar, leto,
jesen).

Pre vsetky pozadované ukazovatele v zmysle uvedeného
Vykonavacicho rozhodnutia boli vyvinuté analytické metody,
ktoré vyhoveli vetkym poziadavkam uvedeného rozhodnutia
s vynimkou famoxadonu.

Na zaklade vysledkov mozno konstatovat’, ze vicsina
vysledkov jednotlivych ukazovatelov bola pod limitom
kvantifikacie analytickych metdd.

Vysledky namerané nad limitom kvantifikacie analytickej
met6dy boli v roku 2024 iba v pripade nieckolkych litok. Boli
to:

e Sulfametoxazol (Hornad, Morava, Vih, Hron),

e Venlafaxin (Dunaj, Vah, Hron, Hornad, Morava),

e O-desmetylvenlafaxin (Dunaj, Vih, Hron, Hornad,

Morava),
e Klotrimazol (Dunaj, Vah, Hron, Hornad, Morava).

CONCLUSION

In conclusion, it can be stated that in the year 2024 all the
required substances were monitored at the five sampling
sites of the rivers Danube, Vah, Hron, Hornad and Morava
according to the Commission Implementing Decision (EU)
2022/1307. The sampling frequency was 4 times a year
(winter, spring, summer and autumn).

Analytical methods were developed for all the required
Watch list substances in terms of above-mentioned
Commission Implementing Decision, which met all the
required criteria except of famoxadone.

Based on the results, it can be concluded that most of the
results of the individual Watch list substances were below the
limit of quantification of the analytical methods.

The results measured above the limit of quantification of the
analytical method were in the case of only a few substances
in 2024. They were:

e Sulfamethoxazole (Hornad, Morava, Vah, Hron),

e Venlafaxine (Danube, Vih, Hron, Hornad, Morava),

e  O-desmethylvenlafaxine (Dunaj, Vah, Hron, Hornad,

Morava),
e C(Clotrimazole (Danube, Vah, Hron, Hornad, Morava).

10
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