Norway
grants

STATNI FOND
ZIVOTNIHO PROSTREDI
CESKE REPUBLIKY

List of supported projects

under the Call-3B TRONDHEIM for water pollution
submitted under the Programme CZ-ENVIRONMENT financed from Norway Grants 2014-2021

Seznam podporenych projektt
v ramci vyzva Call-3B Trondheim pro znecisténi vod
predloZenych v rémci Programu CZ-Environment financovaného z Norskych fondt 2014-2021

No. and Title of the Call
Nézev a islo Vyzvy

Date of the Selection
Committee meeting

Date of signing the Decision of
the Minister of the Environment

Termin zasedani Hodnotici | Termin vydéni Rozhodnuti Ministra
komise Zivotniho prostredi

ik 16.2.2022 15.3.2022
2. 16.2.2022 15.3.2022
3. 15.2.2022 15.3.2022
4. 15.2.2022 16.3.2022
5. 1622022 16.3.2022

Application registration No.

Registracni cislo Zadosti

3213200011

3213200003

3213200007

3213200013

3213200012

"Trondheim" (Call-3B)

Name of the Applicant

Nézev zadatele

Prazské vodovody a kanalizace, a.s.

Agrovyzkum Rapotin s.r.0.

AIVOTEC s.r.o.

PRO-AQUA CZ, s r0.

Vysokeé uéeni technické v Brné

Application title
Nazev Zédosti

Name of the Partner(s)

Nazev partnera / partner(
CZ region

CZE (Gosky) i

EN (in English)

Decentralizované odstrafiovani » P
Fakultni Thomayerova nemocnice mikropolutant z infekénich  DeCeralzed micropollutants emovalof -y i st praa
S waste water

Advanced oxidation processes (AOP)

" . Pokrocilé oxidacni procesy (AOP) .

Mésto Moravsky Beroun Moravsky Beroun Moravshy Beroun Olomoucky kraj
_ Jihogesky kraj, Stiedoesky
Univerzita Jana Evangelisty Purkyn, CarbonCLEAN® Projekt . o project of a demnstration Krai, Ustecky ki, Liberecky
Ostravskeé vodarny a kanalizace as., onstrac " pilotplant for the removal of kraj, Kralovehradecky kraj,

‘odstrafiovani farmak z odpadnich "
Krajska nemocnice Tomase Bati, a.s. o] 2 pharmaceuticals from wastewater Olomoucky kraj,
Moravskoslezsky kraj

Snizeni zneéisténi povrchovjch vod

armaceutckgm tkam 4 Re0UCkon of polionofsurface watr it

Stredodesky kraj, Liberecky

Technicka univerzita v Liberci " pharmaceutical substances in the
biologicky vy¢isténjch odpadnich biologicaly treated waste water kraj
vodach
Norwegian Institute for Water Research Validaéni testovani pokre h The .valldalmll testing of advanced : _
ucelem i the removal of Jihomoravsky kraj

(NIVA), ALS Czech Republic s.r.0.

‘odstranéni léGiv z odtoku OV pharmaceuticals from the effluent WWTP

Project description
Popis projektu

CZE (Gesky)

Cilem projektu je snizit i 0 minimaln& o 90 % mezi vstupem a
vystupem z nemocniéni COV Jeji linky. D é
odstrariovani mikropolutant umozni zachyt znecisténi pred vstupem do méstske stokové sité.
Voda, ktera ze stavajici linky COV momentalng odchézi do stokové sité, bude na odtoku z
modernizované linky GOV natolik kvalitni, aby mohla byt vypousténa do recipientu, &imz zaprvé
ochrani stokovou sit pfed nartistem mnoZstvi balastni vody a zadruhé svou kvalitou pfispéje k
lepSimu pInéni norem environmentaini kvality dle Nafizeni viady ¢. 401/2015 Sb. v platném
znéni. Odpadni voda pritékajici pfi srazkovych udélostech nad kapacitu nové linky splaskovych
vod bude mechanicky ¢isténa a hygienizovana a bude tak zajisténa bezpecnost pracovnikii na
stokove siti. Vedlejsimi cili jsou testovani viivu davkovani chioranu sodného na oZiveni
odpadni vody, zlep$eni Ucinnosti separace aktivovaného kalu instalaci membranové
technologie a vypracovani rizikové analyzy provozu COV.

Cilem projektu je zamezit vstupovani farmak, hormon( a véeobecné mikropolutant(i do vodniho
ekosystému v okoli mésta Moravsky Beroun, kde je precisténa odpadni voda z mistni COV
vypousténa na tzemi vodohospodafského ochranného pasma s prameny mineréini vody. K
napinéni uvedeného cile bude slouzit zavedeni pilotni jednotky terciérniho stupné gisténi
odpadnich vod zafazeného za stavajici biologicky stupefi v mistni COV, ktery bude vyuzivat
technologie pokrogilych oxidacnich procesti (AOP) a sorpEnich mechanismu. Metou projektu je
vice nez 90% snizeni obsahu sledovanych ltek. Systém bude slozen z ozonizaéni jednotky,
fotolyzni UV jednotky a adsorpéni jednotky. V ramci pilotni instalace probéhne testovani viivu
jednotlivych ¢asti technologie na degradaci sledovanych latek, budou provadény rozbory v
jednotlivych stupnich AOP jednotky.VedlejSim cilem projektu je vyvinout a testovat technologii
vhodnou pro implementaci na COV pro mala mésta, kieré asto nebjvaji vybavené technologii
pro terciami docistovani vod od mikropolutantti. Tyto mikropolutanty odolavaji Gisticimu
procesu, a jsou vypoustény do vodnich ekosystémd, ve kterych narusuji pfirozené mechanismy
ekosystému.

Cilem projektu je v demonstrativnim poloprovozu prokazat icinnost odstrafiovani vybranych
farmak na reainé odpadni vodé a v realnjch technologickych podminkéch COV a zjistit
pripadnou potfebu dil¢ich technologickych tprav filtraéniho zafizeni tak, aby mohlo nasazeno
do bézného pi . Technicky budou pouzity textilni filtry rbents
CarbonCLEAN®, coz je material na bazi biohlu pivodné vyvinuty spolecnosti zadatele.
Soucasneé Gistimy odpadnich vod nejsou pro odstrariovani modernich polutantii vybaveny a na
trhu zatim nejsou k dispozici vhodna technicka feSeni. Cilem projektu je tento stav zménit a
nabidnou dostupné a provozné bezpeéné feseni. Cilem projektu na poloprovoznim pilotnim
zafizeni ovéfit provozni G¢innost a efektivitu odstrafiovani polutantii ve formé farmak, jejich
rezidui a hormonalnich pipravku, které neni schopna odstranit (a) konvenéni komunalni
¢istirma odpadnich vod a (b) arelova nemocnicni ¢istima odpadnich vod. V obou pripadech
dojde v pfipadé ispésného dokoneni projektu k omezeni zneiténi povrchovych vod s
rizikem pro ekosystémy s tim, Ze zafizeni bude moci byt standardné vyrabéno a instalovano do
dalsich COV.

Cilem projektu je dosahnout vyznamného zlep3eni v oblasti zatéZze povrchovych vod
farmaceutickymi latkami, ale i jinymi mikropolutanty a zefektivnit docisténi biologicky
konvengné vycisténych odpadnich vod. Konkrétné bude optimalizovéna a verifikovana
technologie odstrafiovani farmak z odpadnich vod zalozena na nové metodé kombinujici
modifikovany AOP proces pracujici se specialné vyvinutym katalyzatorem Fentonovy reakce a
docisténi na MBBR biologické technologii (plivodni norské technologii) vybavené speciélnimi
kompozitnimi / nanovlakennymi nosici biomasy. Technologie bude kombinovéana se separaci
nerozpusténého znecisténi MBR ¢i jingm procesem a sorpéni koncovou technologii. V ramci
projektu bude pilotné verifikovana na dvou lokalitach municipalnich COV a jedné COV pro
komeréni zonu jednotka terciamiho / kvartémiho ¢isténi ,Pharmaceutics-Endocrine Disruptor
Removal Objective” (PEDRO). Cilem projektu je rovnéZ akcelerovat aplikaci vysoce efektivnich
a pokrogilych technologii odstrafiovani farmak do oblasti vodniho hospodafstvi a eliminovat viiv
nezadoucich polutantii na vodni ekosystémy.

Cilem projektu je na dvou vybranjch lokalitach (odtok z komunalni GOV a odtok z V§zkumného
Ustavu indmiho |ékafstvi v Bmé) Vil ych technologii pro
dosazeni min. 80 % reduk ych Ié€iv indil z odpadnich vod. Béhem
testovani bude demonstrovano vyuziti ozonizace pro odstranéni sledovanych Iéciv a jeji

EN (in English)

The aim of the project is to reduce the concentration of micropollutants by at least 90 % between the
inflow and outflow of the hospital WWTP by upgrading its technological line. Decentralized treatment will
ensure the removal of micropollutants at the source to prevent discharge of micropollutants into municipal
sewage network.

After proposed upgrade to the existing WWTP, treated effluent will be of sufficient quality to be discharged
directly into the recipient water body, thus firstly protecting the sewage network from increasing amount of
ballast water and secondly contributing to better environmental quality as required by Government
Regulation No. 401/2015 Col., as amended. During wet weather flow, wastewater and stormwater
exceeding the capacity of the WWTP will be disinfected, which will ensure the safety of sewer network
personnel, and discharged into sewage network. Secondary objectives of this project are to test the effect
of sodium hypochlorite dosing on wastewater recovery, improve the efficiency of activated sludge
separation by installing membrane technology and develop a risk analysis of the WWTP operation.

The aim of the project is to prevent the entry of pharmaceuticals, hormones, universally micropolutants in
the water ecosystem around the town of Moravsky Beroun, where purified waste water from local WWTP
is discharged in the territory of the water protective zone with mineral water springs. The pilot unit of the
tertiary waste water treatment will be used for the fulfillment of that objective, which will use the
technologies of advanced oxidation processes (AOP) and sorption mechanisms. Goal of the project is
more than 90% reduction in the content of the monitored substances. The system will be composed of an
ozonizing unit, photolysis UV units and adsorption units. In the context of the pilot installation, the effects
of individual parts of the technologies on the degradation of monitored substances will be carried out by
analyses in individual levels of AOP units from micropolutants. These micropolutants resist the cleaning
process and are discharged into water ecosystems in which the natural ecosystem mechanisms disrupt
the natural mechanisms.

The aim of the project is to demonstrate the effectiveness of the removal of selected drugs on real
wastewater and in real technological conditions of the WWTP in a demonstrative pilot plant and to
determine the possible need for partial technological modifications of the filtration equipment so that it can
be used in normal operation. Technically, replaceable textile filters with CarbonCLEAN® sorbent, a
biochar-based material originally developed by the applicant, will be used. Current wastewater treatment
plants are not equipped to remove modern pollutants and suitable technical solutions are not yet available
on the market. The aim of the project s to change this situation and offer an affordable and operationally
safe solution. The aim of the pilot project is to verify the operational efficiency and effectiveness of the
removal of pollutants in the form of pharmaceuticals, their residues and hormonal preparations that cannot
be removed by (a) a conventional municipal wastewater treatment plant and (b) an on-site hospital
wastewater treatment plant. In both cases, if the project is successfully completed, surface water pollution
with a risk to ecosystems will be reduced, with the equipment being able to be manufactured and installed
in other WWTPs as standard.

‘The aim of the project is to achieve a significant improvement in the field of surface water pollution by
pharmaceutical substances, but also by other micropollutants and to streamline the treatment of
biologically conventionally treated wastewater. In particular, the technology for removing pharmaceuticals
from wastewater will be optimized and verified based on a new method combining a modified AOP
process working with a specially developed Fenton reaction catalyst and treatment on MBBR biological
technology (original Norwegian technology) equipped with special composite / nanofiber biomass
carriers. The technology will be combined with the separation of suspended solids with MBR or another
process and sorption end technology. In frame of the project, the "Pharmaceutics-Endocrine Disruptor
Removal Objective” (PEDRO) tertiary / quaternary treatment unit will be pilot-tested at two municipal
WWTP sites and one WWTP for the commercial zone. The project also aims to accelerate the application
of highly efficient and advanced drug removal technologies to water management and to eliminate the
impact of undesirable pollutants on aquatic ecosystems.

The aim of the project is t the of the proposed ‘with min. 80%
lowering concentration of the pharmaceuticals from the substances indicative list. The demonstrate test
will be included the ozonation removal process of icals and their metabolites inati
with nat

kombinace s pfirodé blizkymi i (umélé mokFady, filtr)
pro zabezpeceni ekologické stability v recipientu, které budou porovnany a validovany se Siroce
pouzivanymi GAU filtry. V rdmci projektu bude testovén a vyhodnocen inovativni pfistup
monitoringu a fizeni technologie ozonizace zalozeny na online monitoringu miry odstranéni
sledovanych Iéiv pomoci sledovéni nahradniho parametru absorbance UV zafeni pfi vinové
délce 254 nm.

friendly treatment (artificial wetlands, bioremediation filter) to ensure ecological
stability in the recipient. The of nature-friendly treatment will be compared and
validated with widely used GAU filters. Additionally, It will be tested and evaluate an innovative approach
to monitoring and control of ozonation technology. The innovative approach is based on online monitoring
of the pharmaceuticals removal rate by monitoring the UV absorbance at 254 nm.

Project costs (CZK)
Vydaje projektu (K¢)

Grant 90% (CZK)
Dotace 90% (K¢)

Total costs
celkové vydaje

Grant SEF
dotace SFZP

Eligible costs
zplisobilé vydaje

Norway Grants
dotace NF

25666 350,00 25666 350,00 3464 957,25 19634 757,75
9852 750,000 9852750,00 133012125 753735375
6371330,72 5783330,72 780749,64 442424799
10615 670,00 9927 500,00 1340212,50 7594 537,50
13 859 819,00 13 859 819,00 1871075,57 10602 761,53

Total Grant
dotace celkem

23099 715,00

8 867 475,00

5204 997,63

8934750,00

12473837,10
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15.3.2022

3213200008

Vysoka 8kola bariska - Technicka univerzita
Ostrava

Slovenska technicka univerzita v Bratislavé

Inovativn sorbenty na bézi uhliku
jako uginny zpizsob docistovani
odpadnich vod

Innovative carbon-based sorbents as an
effcient way of wastewater treatment

Moravskoslezsky kraj,
StiedoCesky kraj

Cilem projektu je vyvoj technologické poloprovozni jednotky na docisténi odpadnich vod od
FAS a dalsich vybranych atek. Jedna se o spoleny cil dvou pracovist (VSB-TUO zodpovédna
za pfipravu sorbentli — biochar, GO-biochar, rGO, vyvoj technologické jednotky na chemické
syntézy véetné odpadového hospodafstvi, kompletni analytika sorbenti, STU- vivoj
poloprovozni technologie na docisténi odpadnich vod od vybranych latek véetné jejich
stanoveni a nasledné instalace poloprovozni linky na COV Pfibram a nasledné vyuZiti
vycisténych vod na zavlahy v obdobi letnich mésicd.

The main aim of the project is the development of a technological pilot plant for wastewater treatment from

FAS and other selected substances. It is a common goal of two workplaces (VSB-TUO responsible for

sorbent preparation - biochar, GO-biochar, rGO) waste management, complete analysis of sorbents, STU -

development of pilot plant technology for final treatment of wastewater from selected substances, 20599575,3% 205995753 278094268
including their determination and subsequent installation of a pilot plant at the Pfibram WWTP and

subsequent use of treated water for irrigation in the summer months.

15758 675,14

18539 617,82




