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Proc jsou mikropolutanty problem

Kidd, K.A. et al. 2007. Collapse of a fish population
following exposure to a synthetic estrogen. PNAS
104(21):8897-8901
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EU Ramcova smérnice o vodach
NEK - norma environmentalni kvality

RP - roéni prumér

Estradiol:
Ethinylestradiol

RP-NEK =0.18 ng/L
RP-NEK = 0.017 ng/L

EU studie 75 odpadnich vod (40% > NEK)

JaroSova et al. (2014a,b) Environ International, ESPR

Méstské COV
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Indikatory kvality
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Aktualizace smeérnice o cisteni mestskych odpadnich vod (UWWTD)

1

Mechanical treatment

- Sekundarni (2) Cisténi
pro vsechna sidla >1,000

Ekvivalentnich obyvatel
(EO) (termin 2035)

> Terciarni (3) &isténi pro ~igly A

véechna sidla >150,000 ‘

—_

%;Q - — Tertiary stage of treatment
A

— nutrient removal

EO (termin 2039) = A

>10.000 EO (termin 2045) /
4 Novinka! Kvarterni stupeii

Primary sedimentation [

‘ Biological treatment

Secondary sedimentation

~

- Kvarterni cisteni (4) pokrocilé technologie = odstrariovani mikropolutantd
* Reverzni osmdza * Plasma
pro >1 50’000 E,O (2045), *  Mikro- / nano-filtrace *  Fe(0), Fe203
a pO posouzenl r'IZIk take * Ozonizace, dalSi AOPs (Advanced Oxidation Processes) «  Biofilmy
* etc.

* Sorpce - aktivni uhli (granulované, praskové)



Pozadavky UWWTD na u

q | \/' /‘/‘/*J - Mechanical treatment - Primary sedimentation
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Biological treatment
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Tertiary stage of treatment —

- Secondary sedimentation
—nutrient removal

Clodtok] < 0.2 . Clnatok]
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cinnost Cisténi mikropolutantu

e 12 |atek - kritéria: Casty a plosny vyskyt,
neodstraneny beznou COV,
kritériem neni jejich ekotoxicita a riziko)

« COV (s 4. stupnem) musi
s min. 80% ucinnosti odstranovat
6 latek (min. 4 ze sk. | + 2 ze sk. Il)

e Skupinal

(i) Amisulprid (CAS No 71675-85-9)

(ii) Carbamazepine (CAS No 298-46-4)

(iii) Citalopram (CAS No 59729-33-8)

* (iv) Clarithromycin (CAS No 81103-11-9)

(v) Diclofenac (CAS No 15307-86-5)
(vi) Hydrochlorothiazide (CAS No 58-93-5)
(vii) Metoprolol (CAS No 37350-58-6)
(viii) Venlafaxine (CAS No 93413-69-5)

. Skuplna ||
(i) Benzotriazole (CAS No 95-14-7)
(ii) Candesartan (CAS No 139481-59-7)
 (iii) Irbesartan (CAS No 138402-11-6)
(

iv) smés 4-Methyl-benzotriazole (CAS No 29878-31-7)
a 5-methyl-benzotriazole (CAS No 136-85-6)
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Pozadavky UWWTD na ucinnost cisténi mikropolutantu
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- Mechanical treatment - Primary sedimentation
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Biological treatment

Stavajici COV v CR - 2024-2025
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EPR - Extended Producer Responsibility / RozSifena odpovédnost vyrobce

mmm
L
Vyrobce (misto produkce Ziizeni nové organizace pro Cistirny odpadnich vod COV
nerozhoduje — EU, non-EU) vybér ,dani”, jejich spravu a (desitky az stovky zatizeni v CR)
rozdélovani 8
MAH plati ,dan® cov uctuje
naklady a
pozaduje platby

podle podilu na
By O
» .'e ﬁ ‘ _

MAH Nova organizace — vyber, ﬁ Investice do novych technologii

(podil na nakladech sprava, rozdélovani ,dané” individualizované na kazdé COV
podle podilu na trhu) podle podminek a konkrétni
situace (postupné, T: 2045)
+ 20%(?) kosmeticky pramysi + provoz (v€. monitoringu)

v
DAN — Min. 80% néklaciﬁ (investice do kvarterniho Cisténi
a + zajisténi provozu COV) hradi MAHs podle podilu na trhu



Mechanical treatment - Primary sedimentation

l

Biological treatment

l

Tertiary stage of treatment _

: Secondary sedimentation
—nutrient removal

COGH CC"'{

OQN 00 C.H CH,
CH OH % >—

I Skutecné rizikové polutanty (hormony) z COV

Estradiol + EE2 > NEK =0.18 a 0.017 ng/L



Wastewaters - ongoing projects
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Intermediate steps



DigiTwins (ASIO, RECTETOX, VSCHT, VDT, SzU)

A

Containers with pilot quaternary

treatment units
in WWTP Brno-Modfice

< 5m3

OéJ water

O storage
tank

wastewater

—p WWTP water
effluent storage tank

5 m3/h
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UF o B — ADS
2m3/h

GAU+UV+RO —» B1

GAU+UV+NF —» B2
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Micropollutants- removal efficiency of quaternary technology (%) bici WiNS

* Inlet (WWTP effluent before quaternary tech) vs. final ,,advanced” effluent
Directive (EU) 2024/3019

* AVG values from 10 sampling campaings (Jan to Oct 2024) (exc.: AMI A1-B2 N =9, AMI C5 a D5 N = 8)
Total AVG >80%

Note: Removal efficiency % will be likely higher if concentrations in effluent are compared to raw influent final effluent / raw
influent to wwtp

AMI
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CIT
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DIC
HCT
VEN
MET
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IRB
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PFAS DiGI WiNSs
exploratory research — not (yet) included in the UWWTD
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* Removal efficiency (%) A5
WWTP effluent (before mech. predgist.
quaternary tech.) vs. a1 Y
technology effluent rev. osmoéza
B2 Y
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PEROLED (ASIO + RECETOX)

Innovative Advanced Oxidation Processes for Wastewater Treatment Applications

Oxidation reaction

* Filtered (0.45 um) effluent from a WWTP
e Optimization of reagent dose and reaction time

pd — @ Ex|l O
L - '5 n =| >
> = - | @ <
K,FeO, (30 mg/L, 60 min) 75 |46 | 4 | 27 | 67
Fe suspension (2,5 g/L, 180 min) 8,1 49
Fe tablet (2,5 g/L, 180 min) 7577 | 79
Degradation of Selected Micropollutants Degradation of Selected Micropollutants
(30 mg/L K,FeOy) (2,5 g/L suspension v Fe nanoparticles)
— d = 100- —— 2 100-
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DRINKING water news

Directive (EU) 2020/2184 of the European Parliament and of the Council of 16 December 2020 on the quality

of water intended for human consumption (recast) (Text with EEA relevance)

* PFAS

e Sum of PFAS (20 compounds)
e 10x acids (C4 - C13 OA)
e 10x —sulfonic acids (C4 - C13 OS)

* Total PFAS

... also degradation products, e.g. TFA

* No SOPs, methodology available
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New DW quality indicators from Jan 2026

Fa~~""0H

Substance Parametric value
Bisphenol A 2.5 pg/l
Chlorates 0.25 mg/I
Chlorites 0.25 mg/I
Haloacetic acids (AHASs) 60 pg/l
Microcystin-LR 1.0 pg/l
Uranium 30 pg/l
Sum of PFAS 0.10 pg/I
Total PFAS 0.50 pg/I
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Water Framework and Ground Water directives

~*+ | European Council
“+"_| Council of the European Union

Home » Press » Pressreleases

Council of the EU | Pressreleasg@ | 23 September 2025 19:52
Water pollution: cil and Parliament reach

provisional deal to update priority substances in surface
and ground waters

\ Proposal for a Directive amending the Water
Framework Directive, the Groundwater Directive
\'  and the Environmental Quality Standards Directive

Publication date

Author Directorate-General for Environment



WFD/GWD - EU news - 23.9.2025

* Updated list of pollutants - 70 items in the table

* Nové pojmenovanad Pfiloha V - ,,NORMY ENVIRONMENTALNI KVALITY
(NEK) PRO PRIORITNI LATKY V POVRCHOVYCH VODACH*.

[Poloz[Nazev latky Kategorne Cislo CAS| Cislo EU RP-NEK () |RP-NEK () NPK-NEK |NPK-NEK
RP-NEK - Ro¢ni primér NEK ka] €. latek Q) e ;ﬁt;:;;gléské Oslau;lj ' E\) | ) g) |
Cuvs v . povrchové nitrozemsk |Ostatni
NPK-NEK - Nejvyssi pfipustna koncentrace vody (%) vody é povechové [povrchové
‘.od}. (4) \.od".
(ng1] [ng1]
[ug/] [ng/]
E F -
: X (46) |17-alfa-ethinylestradiol |Léérveé 57-63-6 | 200-342-2 (1,7 x 10~ 1.6 x 10 neodvozené |neodvozené
F o) o) (EE2) pfipravky
Fxo 8 (estrogenni
PFAS g LT hormony)
13x PF kyseliny %‘\OH (47) [17-beta-estradiol (E2) L_é'éi\'ék) 50-28-2 | 200-023-8 |0,00018 9 x 10° neodvozené [neodvozené
FF piipravky
(C4-C14, C16, C’18) . (estrogenni
6x PF sulfonové kyseliny . ______———thormony) — 1
(C4r5'6'7r8110) Per-a Primyslové |nepouZije | nepouzije |Soucet Soucet nepolZye se [nepouzije se
5x dalSi PFAS latky ;()olyflu)oroz:lljl:}n'lo'\'ezﬁlj;th latky se se ekvivalenti [ekvivalentd
PFAS) -1 24 (7 PFOA 0,0044|PFOA 0,0044
(Gen X, ADONA, PF-alkoholy) ) o

/




Shrnuti & paradoxy

Kritéria pro Cisténi OV podle UWWTD nezohlednuji skutecné
rizikové ekotoxické latky jako napr. hormony.

Suma ,,mikropolutantu” (léciv) tvori ca 0.1% organického

znecisténi pred kvarternim stupném ... ale je tieba vycistit z80% .
»vsechno” + vétsinu nakladi ponese farmaceuticky (a cdstecné ety YR
kosmeticky) priimysl formou EPR = ve vysledku spotfebitel, zdravotni *
pojisténi (?)

Technologie pro kvarterni cisténi jsou vyvijeny a testovany i v
podminkach CR — ¢ekdme na narodni implementaéni plan pro
UWWT, ktery pripravuje MZe
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