Ceska informacni agentura Zivotniho prostiedi

/ m
'mlll”hqnlr

| Iiw J “|!|\.




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Pod zastitou Ministerstva zivotniho prostredi
a
za podpory Technologické agentury Ceské republiky

T A

Ministerstvo Zivotniho prostredi

C R

CEVOOH

T A Tento projekt je spoluﬂnapcovdn se statni podporou
Technologické agentury CR a Ministerstva Zivotntho
prostfedi v ramci Programu Prostiedi pro zivot.

¢ R

www.tacr.cz www.mzp.cz

Projekt SS02030008 Centrum environmentdlniho vyzkumu: Odpadové
a obéhové hospoddrstvi a environmentdlni bezpecnost (CEVOOH) je
spolufinancovdn se statni podporou Technologické agentury CR v rdmci
Programu Prostfedi pro Zivot.

www.cevooh.cz
www.tacr.cz


www.cevooh.cz
http://www.tacr.cz

Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Obsah

PREDNASKY 1. DEN

Odpadova stopa extrémnich udalosti. ... 10
Waste trail of extreme events

Potencial pramyslovych odpadl ke zmirnéni dopadd na Zivotni prostfedi . ... 12
The potential of industrial waste to mitigate environmental impacts

MozZnosti recyklace lithium-iontovych baterit ... .. ... 14
Lithium-ion battery recycling

Potravinové odpady - méfeni, produkce, rozbory ... 16

Pfinos projektu CEVOOH pro tvorbu nového Pldnu odpadového hospodaistvi ... ... 17
The contribution of CEVOOH project to new Waste Management Plan of the (zech
Republic

Komunikace problematiky obéhového hospodatstvi obyvateldm méstaobci ... 19
Communication strategy for circular economy in the municipalities

Ekodesign jako pfilezitost pro zménu (nejen) vevzdélavani ... ... 21
Ecodesign as an opportunity for change (not only) in education

Aktudlni feSené otdzky v oblasti prevence zdvaznych havarii 23

Current Questions in the Area of Major Accident Prevention
Relevance unijné sledovanych léCiv a porovnani s jejich prodejem a vyskytem
vpovrchovych vodach v CR 25

Relevance of EU-monitored pharmaceuticals and comparison with their sale and
occurrence in surface waters in the Czech Republic

Identifikace mikrobialniho zatizeni povrchovych vod odpadnimivodami ... ... 27

Identification of microbial load in surface waters by wastewater RNDr. Hana Zvérfinovd
Mlejnkovd, Ph. D.; Mgr. Katefina Sovovd, Ph. D.,

Kontaminace textilu a odév( véénymi chemikdliemi 31
Contamination of textile and clothing with forever chemicals

Typologie sanacnich metod a jejich klasifikace .. ... ... 33
Typology of remediation methods and their classification

Monitoring uplatnéni novych technologii v sektoru odpadového hospodarstvi ... .. 37

Monitoring the use of new technologies in the waste management sector

WORKSHOPY

ParaBAT: metodika progresivnich postupi ke zdokonaleni systémil vedoucich k
minimalizaci produkce odpad(i pochazejicich z prdmyslovych innosti ... 39

ParaBAT: A methodology of progressive approaches to improving systems aimed at
minimizing waste production originating from industrial activities.



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Historicky vyvoj slozentodpadli ..., 41
Historical development of waste composition

Nakladanis odpady v kontextu poslednich desetileti . . 43
Waste management in historical context

Pohled do uzaviené skladky ... . 4D
Examination of closed landfill

Mikrobiologickd stanoveni pfi posouzeni stafi odpadu v uzaviené sklddce . ... 47

Microbiological experiments in the assessment of the age of waste in a closed landfill
Aktualni poznatky k potravinovym odpadiim a dalsim bioodpad(m, jejich sbhéru,

zpracovani a opetovNeMU VYUZItT | . 49
Current knowledge of food waste and other biowaste, their collection, processing and
reuse

PREDNASKY 2. DEN

Gree Dealadezinformace ... ... 51
Green Deal and Disinfomation

Ktera opatfeni na ochranu Zivotniho prostfedi by se podle Cechi méla pFijmout? . . . 53

Ndrodni hygienické pozadavky na uzitkovou vodu ajejivyrobu . . . 54
National safety requirements for non-potable water and its treatment

Jak podpofit piirodé blizké procesy na dolnim Labi - vystupy mezioborové studie. ... . 56

How to promote nature-friendly processes on the Lower Elbe - outputs of an
interdisciplinary study.
Priklad vyuziti katalogu opatfeni v krajiné na mistech ohrozenych privalovymi
povodnémi a klimatickymi extrémy ... 58

Example of using the Catalogue of Landscape Measures in places threatened by flash
floods and climatic extremes

Emise sklenikovych plyn( z Cistiren odpadnich vod a moznosti jejich snizeni ... 60

Greenhouse gas emissions from wastewater treatment plants and possibilities of their
reduction

Predstavent interaktivniho znalostniho portdlu SoilPass pro informace o hygienickém
stavu zemedélskych pld v CR 62

Launch of SoilPass, an interactive knowledge portal providing information on the
hygienic status of Czech agricultural soils

Predstavujeme novy projekt EkoAS — Ekonomické aspekty sanace kontaminovanych mist
a brownfieldd z pohledu verejné Spravy e, 64

We present the new EkoAS project - Economic aspects of remediation of contaminated
sites and brownfields from the perspective of public administration

Technologicka dprava chudé Ni-Co lateritovérudy ... 68
Technological pre-treatment of poor Ni-Co laterite ore
Problematika b¥izy ojcovské na tizemi Ceské republikya Polska ... .. . ... ... 70

m



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

The issue of Qjcow birch in the Czech Republic and Poland

PostCont - technologicky systém pro obalovani prostokofenného sadebniho materidlu
stromOakerd e 72

PostCont - the technological system for the containerization of bare-rooted planting
stock of trees and shrubs

POSTERY

Indikdtory udrZitelného rozvoje SDG-DATA.CZ ... ... 74
Sustainable development indicators SDG-DATA.cz

ENVITOMEt.CZ e 76
Envirometr.cz

Role tektoniky pti tvorbé jeskyni a migraci vody na prikladu Amatérské jeskyné ... .. 78

The role of tectonics in cave forming and water migration on an example from the
Amatérskd cave

Mapovdni geologickych hazardi v oblasti Khevsuretiv Gruzii .. ... 80

Mapping Geological Hazards in the Khevsureti Regionin Georgia ... ... ... .81

ParaBAT: metodika progresivnich postupt ke zdokonaleni systém vedoucich k
minimalizaci produkce odpad(i pochazejicich z pramyslovych ¢innosti ... 82

ParaBAT: A methodology of progressive approaches to improving systems aimed at
minimizing waste production originating from industrial activities. .. .................83

Hydrogeochemie jeskynniho systému Rudické propadani - Byciskala ... 84
Hydrogeochemistry of the Rudice Sinkhole - Byci skdla cave system

3D modelovénia dokumentace krasovychjevd ... .88
3D modelling and documentation of karst phenomena

Nové vymezeni dotacnich zazemi vybranych krasovych struktur ... 90
Newly defined infiltration areas of selected karst areas

Identifikace zdrojd znecisténi povrchovychvod ... ............................92
Identification of surface water pollution sources

Kontaminace sklddkovych vod organickymi polutanty . . 94

Contamination of landfill water with organic pollutants




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

PROGRAM KONFERENCE

1. DEN KONFERENCE
Ctvrtek 7. listopadu 2024

8.00-9.00 Registrace ticastniki

9.00-9.40 Zahajeni konference

Uvodni slovo
Jifi Valta. CENIA.

Uvodni slovo
David Sury. MZP.

10.00 Otevieni odbornych sekci

Odpadova stopa extrémnich udalosti
Miroslav Havrdnek. CEVOOH.

10.20-10.40 Prestavka

10.40-12.00 Prednaskova sekce: 0DPADY I
Potencial primyslovych odpadi ke zmirnéni dopad na Zivotni prostiedi
Ales Paulu. VSCHT.

Recyklace Li baterii 5
Michal Syc. UCHP AV CR, v.v.i.

Potravinové odpady - méfeni, produkce, rozbory
Robert Kofinek, Dagmar Volosinovd. VOV TGM, v.v.i.

Pfinos projektu CEVOOH pro tvorbu nového Planu odpadového hospodarstvi
Martin Pavlas. VUT Brno.

12.00-13.00 Obéd

13.00-14.00 Prednaskova sekce: ODPADY II a bezpecnost

Komunikace problematiky obéhového hospodafstvi obyvateliim mést a obci
Michal Struk. Masarykova univerzita.

Ekodesign jako prileZitost pro zmény (nejen) ve vzdélavani
Ji¥i Dlouhy. COZP UK.

Aktualni feSené otazky v oblasti prevence zavaznych havarii
Ales Bernatik, Katerina Sikorovd. VSB - TUO.

_ _



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

14.00-14.40 Prednaskova sekce: VODA

Relevance unijné sledovanych léciv a porovnani s jejich prodejem a vyskytem
v povrchovych vodach v CR

Lada Stejskalovd, Lenka Smetanovd, Matéj Kozisek, Miroslav Vdria. VUV TGM, v.v.i.
Identifikace mikrobialniho zatiZeni povrchovych vod odpadnimi vodami ]

Katerina Sovovd, Stépdnka Sabackd, Adam Smida, Hana Zvérinovd Mlejnkovd. VUV TGM, v.v.1.

14.40-15.00 Prestavka

15.00-16.00 Prednaskova sekce: KONTAMINACE PROSTREDI
Kontaminace textilu a odévl vécnymi chemikaliemi
Tomds Cajthaml. UZP UK.
Typologie sanacnich metod a jejich klasifikace
Zdenék Suchdnek. CENIA.

Monitoring obéhového hospodarstvi prostrednictvim EIA a SEA
Mdrton Bordros. CENIA.

Workshopy

10.00-12.30 ParaBAT: metodika progresivnich postupi ke zdokonaleni systémi
vedoucich k minimalizaci produkce odpadi pochazejicich z primyslovych
Cinnosti
Ivanna Harasymchuk. VSCHT.

13.00-14.20 SloZeni odpadu dnes a dfive
Martin Kubal. VSCHT.
14.30-16.00 Aktualni poznatky k potravinovym odpadiim a dalsim bioodpadiim, jejich
sbéru, zpracovani a opétovnému vyuziti
Ing. Dagmar VoloSinovd. VUV TGM, v.v.1.

16.00 Zavér 1. dne konference




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

2. DEN KONFERENCE
patek 8. listopadu 2024

8.00-9.00 Registrace ticastniki

9.00 Zahajeni 2. dne konference
Uvodni slovo )
Ing. Jan Kfiz. MZP.
5 let konference Zivotni prostiedi - prostfedi pro Zivot
Jifi Valta. CENIA.
Green Deal a dezinfqrmace 5
Jitka Cernosovd. Urad vlddy CR.
Kterd opatfeni na ochranu Zivotniho prostfedi by se podle Cech(i méla pfijmout?
Milan Scasny, Iva Zvéfinovd. COZP UK.

10.15-10.35 Prestavka

10.35-11.55 Prednaskova sekce: KLIMA, VODA
Narodni hygienické poZadavky na uZitkovou vodu a jeji vyrobu
Frantisek Kozisek. Centrum zdravi a Zivotniho prostredi SZU.
Jak podpofit prirodé blizké procesy na dolnim Labi - vystupy mezioborové studie
Jan Hradecky. Ostravskd univerzita.
Priklad vyuziti katalogu opatieni v krajiné na mistech ohrozenych privalovymi
povodnémi a klimatickymi extrémy
Petr Basta, Viclav Hradilek, Michal Seres. CZU.

Emise sklenikovych plyni z ¢istiren odpadnich vod a mozZnosti jejich snizeni
Martina Plecitd. VOV TGM, v.v.i.

11.55-12.55 Obéd a posterova sekce

Indikatory udrzitelného rozvoje SDG-DATA.cz
Eva KriZanovd, Andrea Danelovd. CENIA.
Envirometr.cz
Eva Krizanovd, Petra Lepicovd. CENIA.
Role tektoniky pfi tvorbé jeskyni a migraci vody na prikladu Amatérskeé jeskyné
Vit Baldik, JiFi Rez, Roman Novotny. CGS.
Mapovani geologickych hazardi v oblasti Khevsureti v Gruzii
Martin Dostalik. CGS.
ParaBAT: metodika progresivnich postupli ke zdokonaleni systémii vedoucich
k minimalizaci produkce odpadj] pochazejicich z primyslovych ¢innosti
Ivanna Harasymchuk a kol. VSCHT.

_ _



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

.vo

Hydrogeochemie jeskynniho systému Rudické propadani - Byci skala
Veronika Krskovd a kol. CGS, Masarykova univerzita.
3D modelovani a dokumentace krasovych jevil
JiFi Necas, Vit Baldik, FrantiSek Kuda. CGS, AV CR.
Nové vymezeni dotacnich zazemi vybranych krasovych struktur
Roman Novotny a kol. CGS.
Identifikace zdroji znecisténi povrchovych vod
Silvie Semerddovd a kol. VOV T.G.M, v.v.i., CHMU, CVUT, VUKOZ, v.v.i., Wizkumny dstav
rostlinné vyroby, v.v.i.
Kontaminace skladkovych vod organickymi polutanty
Markéta Poslusnd, Ivana Kopeckd, Jaroslav Semerdd, Tomds Cajthaml. Pfirodovédeckd
fakulta, Univerzita Karlova

12.55-13.35 Piednaskova sekce: PUDA, GEOLOGIE

Predstaveni interaktivniho znalostniho portalu SeilPass pro informace o hygienickém
stavu zemédélskych ptd v CR

Jan Skdla. VUMOP, v.v.i.
Systém na podporu rozhodovani pfi hodnoceni kvality pidy z hlediska obsahu rizikovych
latek v zemédélskych pidach Ceské republiky

Jan Skala. VUMOP, v.v.i.

13.35-14.35 Pfednaskova sekce: TECHNICKA OCHRANA ZIVOTNIHO PROSTREDI

Kam s nimi? Akceleracni zony pro OZE

Dusan Romportl. VUKOZ, v.v.i.
Predstavujeme novy projekt EkoAS - Ekonomické aspekty sanace kontaminovanych mist
a brownfieldi z pohledu vefejné spravy

Jiri Valta, Zdenék Suchdnek. CENIA.

Technologicka tiprava chudé Ni-Co lateritové rudy
Martin Strba. CGS.

14.35-14.55 Prestavka
14.55-15.55 Prednaskova sekce: BIODIVERZITA

DivLand - vysledky v poloviné feseni projektu
Dusan Romportl. VUKOZ, v.v.i.

Problematika biizy ojcovské a jeji feSeni na tizemi Ceské republiky a Polska
Martin Balds, Ivan Kunes. CZU.

PostCont - technologicky systém pro obalovani prostokorenného sadebniho materialu
stromi a kefi
Ivan Kunes. (ZU.

15.55 Zavér konference

_ _



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Odpadova stopa extrémnich udalosti

Mgr. Miroslav Havrdnek

Ceskd informacni agentura Zivotniho prosttedi, Centrum pro otdzky Zivotniho prostredi
Univerzity Karlovy

Cislo a ndzev projektu: Projekt S502030008, Centrum environmentélniho vyzkumu: Odpadové
a obéhové hospodafstvi a environmentalni bezpecnost (CEVOH)

Prioritni téma programu: Odpadové a obéhové hospodarstvi

Klicova slova: Odpady, Zména klimatu, Zivelné uddlosti, Sendajsky ramec, Demoliéni odpad,
Nebezpecné odpady

Ceska republika v poslednich letech Eeli rostouci éetnosti a intenzité Zivelnych udélostf,
které produkuji masivni objemy odpadu v mimotadné kratkém case. Napiiklad tornddo, které
v roce 2021 zasahlo jizni Moravu, vytvorilo béhem par minut témér ¢tvrt milionu tun odpadu,
a letosni povodné na severni Moravé, jejichz celkovy objem odpadu se teprve odhaduje,
kladou enormni naroky na tradicni systémy odpadového hospodafstvi. Tento druh odpadu
je Casto nerecyklovatelny, kontaminovany a vyzaduje rychlé a efektivni zpracovani pfimo

v misté vzniku.

V souladu s principy Sendajského ramce pro snizovdni rizika katastrof se tato prednaska
zaméfuje na nutnost transformace systému odpadového hospodarstvi tak, aby byl pfipraven
odoldvat ndporim spojenym se zménou klimatu a zvySenou intenzitou katastrof. Aplikace
téchto zdsad pomdaha posilit schopnost rychlé reakce a efektivni spravy odpadu pFi krizovych
uddlostech, coz mlze vyrazné zmirnit environmentdlni a ekonomické dopady Zivelnych
udalosti.

Na narodnii krajské drovni se ukazuje potfeba systémového pristupu a zlepseni ptipravenosti
na zvladani specifického odpadu vzniklého pfi katastrofach. Soucasné kapacity a infrastruk-
tura nejsou v mnoha piipadech dostatecné flexibilni, aby zvladly poZadavky, které tyto uda-
losti prindseji. Efektivni reakce zahrnuje propojent statnich organ(, samosprav a specidlnich
mobilnich feseni, ktera umoznuji rychlou a bezpecnou likvidaci odpadu.
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Waste trail of extreme events

MSc. Miroslav Havranek
Czech Environmental Information Agency, Charles University Environmental Centre

Project Number and Title: Projekt SS02030008, Center for Environmental Research: Waste and Circular
Economy and Environmental Security (CEVOH)

Programme: Environment for living, Research theme 4 Waste management and circular economy and
environmental security

Key Words: Waste Management, Climate Change, Natural Disasters, Sendai Framework, Demolition
Waste, Hazardous Waste

In recent years, the Czech Republic has faced an increasing frequency and intensity of
natural disasters that generate massive amounts of waste in an exceptionally short time. For
instance, the tornado that struck southern Moravia in 2021 produced nearly a quarter of a
million tons of waste, and the floods in northern Moravia this year, whose total waste volume
is still being estimated, place enormous demands on traditional waste management systems.
This type of waste is often non-recyclable, contaminated, and requires rapid and efficient
processing directly at the site of generation.

Aligned with the principles of the Sendai Framework for Disaster Risk Reduction, this lecture
highlights the necessity of transforming the waste management system to withstand the
pressures associated with climate change and the increasing intensity of disasters. Applying
these principles strengthens the capacity fora swift response and effective waste management
during crisis events, which can significantly reduce the environmental and economic impacts
of natural disasters.

Atboththe nationaland regional levels, thereisa need fora systematicapproach andimproved
preparedness for handling the specific waste generated by disasters. Current capacities and
infrastructure are often insufficiently flexible to meet the demands these events bring.
Effective response requires the coordination of government bodies, local authorities, and
specialized mobile solutions that enable the rapid and safe disposal of waste.
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Potencial pramyslovych odpadii ke zmirnéni dopadi na Zivotni prostredi

Ing. Ales Paulu
Wsokd Skola chemicko-technologickd v Praze

Cislo a ndzev projektu: S502030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpecnost

Program: Program aplikovaného vyzkumu, experimentdlniho vyvoje a inovaci v oblasti Zivotniho
prostredi - Prostfedi pro Zivot

Klicova slova: odpady, LCA, prdmyslovd symbiéza, analyza materidlovych tok{, modelovani

V porovnani s komundlnimi odpady je daleko vétsi mnozstvi primyslovych odpadl vyrazné
méné probirané téma, a to jak v legislativé, taki ve studiich Posuzovani zivotniho cyklu (LCA).
LCA studie vSak mohou identifikovat prilezitosti ke zmirnéni dopadil na Zivotni prostredi,
a tak poskytnout podklady pro legislativu, kterda mize pomoci k transformaci na obéhové
hospodafstvi. Tato studie analyzuje potencidl deseti kategorii primyslovych odpadi ke
zmirnéni environmentélnich dopad(i v CR. VyuZitim konsekvenéniho, frakéné specifického
LCA modelovani zavedenych postupli nakladani s odpady bylo umoznéno osvétlit jejich
hierarchii, a také vycislit maximalni vzdalenosti po které je vyhodné prepravovat odpady
k vyuziti. Ndsledné byl vytvofen potencialni scénat vychazejici ze soucasnych legislativnich
cili v oblasti nakladani s pramyslovymi odpady a z maximalni poptdvky po recyklovanych
materidlech. Z vysledkd vyplyva potencial pramyslovych odpadi k redukci asi 2,5 % celkovych
emisi CR a sniZeni spotfeby primarnich energetickych zdrojdi pFiblizné o 1,5 %. Nejvyssi
potencidl byl pfisouzen odpadim Zeleznych kov(i, kde by zvyseni miry recyklace mohlo
substituovat az 1,4 milionu tun primdrni oceli, s vyraznymi Gsporami na zivotnim prostredi.
Druhy nejvyznamnéjsi potencial ke zmirnéni dopadd byl vypocitan pro popilky ze spalovani
uhliajejich vyuziti pfi vyrobé betonu. Z uvedenych zjisténivyplyva, Ze tyto odpadni materialy,
které v soucasné dobé nejsou dostatecné pokryty legislativou, si zaslouzi vétsi pozornost.
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The potential of industrial waste to mitigate environmental impacts

Ing. Ales Paulu
University of Chemistry and Technology, Prague

Project Number and Title: SS02030008 Centre of environmental research: Waste management, circular
economy and environmental security

Programme: Programme of applied research, experimental development and innovation in the field of
environment - Environment for life

Key Words: Waste; LCA; Industrial symbiosis; Material flow analysis; Modelling

In contrast to municipal waste, the much larger quantities of industrial waste are less
frequently addressed, both in legislation and in Life cycle assessment (LCA). However, LCA
studies can identify opportunities to mitigate environmental impacts and inform legislation
that brings us closer to a net-zero, circular economy. This study analyzes the impact mitigation
potential of ten industrial waste categories on a case study of the Czech Republic. By
adopting consequential, fraction-specific LCA modelling of established waste management
practices, we affirmed their waste hierarchy and quantified maximum distances over which
it is favorable to transport waste for recovery. Additionally, we developed a potential
scenario aligned with current industrial waste management targets and the maximum
demand for recycled materials. The results indicate a potential to mitigate approximately
2.5 % of the total national emissions and reduce primary energy resource consumption by
about 1.5 %. The highest potential was attributed to ferrous metal waste, where increased
recycling rate could substitute up to 1.4 million tons of primary steel, resulting in substantial
environmental savings. The second highest potential was reported for coal combustion fly
ash utilized in concrete production. The findings indicate that these materials, which are
currently underemphasized in public policies, deserve greater attention.
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Moznosti recyklace lithium-iontovych baterii

Ing. Petra Kamenikovd, Ph.D., Ing. Michal §yc, Ph.D., Ing. Vdclav Gruber, CSc., M.Sc. Héctor
Mufiz Sierra, Ph.D.

Ustav chemickych procesii AV CR, v. v. i

Cislo a ndzev projektu: 502030008 Centrum environmetélniho vyzkumu: Odpadové a ob&hové
hospodafstvi a environmetdlni bezpecnost

Prioritni téma programu: Prostredi pro Zivot

Klicovad slova: lithium-iontové baterie, recyklace

Lithium-iontové baterie se za tficet od uvedeni na trh staly nejvyznamnéjsim typem
sekundarnich baterii, a to pfedevsim diky vysoké energetické hustoté a dlouhé Zivotnosti.
Dnes je nalezneme v nejriznéjsich typech ptrenosnych elektronickych zafizeni, jako jsou
mobilni telefony, notebooky, tablety, chytré hodinky apod. V poslednich letech nabyvaji na
vyznamu zejména baterie pro elektromobilitu a pro ukladant elektrické energie, které by mély
sehrat zasadni roli v pldnovaném sniZovani spotteby fosilnich paliv.

Pro vyrobu lithium-iontovych baterif je potfeba fada cennych materiald, jako je kobalt, nikL,
mangan, lithium a dalsi, které se v soucasné dobé ziskdvaji vétsinou z primarnich surovin.
Recyklacitéchto slozek je mozno dosdhnout dspory primarnich zdrojd, ale také snizit zdvislost
na mimoevropskych dodavatelich.

V prispévku budou popsdny recyklacni metody a aktualni situace v oblasti recyklace lithium-
iontovych bate[ﬁ. Déle bude predstaven koncept hydrometalurgického zpracovani testovany
v laboratofich Ustavu chemickych procesd AV CR.
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Since theirintroduction in the 1990s, lithium-ion batteries have become the most important
type of rechargeable battery, mainly due to their high energy density and long lifespan.
Today, they can be found in various types of portable electronic devices such as mobile
phones, laptops, tablets, smart watches, etc. Recently, batteries for electric vehicles and
energy storage systems have become particularly important and are expected to play a major
role in the planned reduction of fossil fuel consumption.

The production of lithium-ion batteries requires a number of valuable materials such as cobalt,
nickel, manganese, lithium and others, most of which are currently sourced from primary raw
materials. Recycling these components would help to conserve primary resources and reduce
dependence on non-European suppliers.

This presentation provides an overview of recycling methods and gives a background
on the current situation of lithium-ion battery recycling. It also presents the concept
of hydrometallurgical processing tested in the laboratories of the Institute of Chemical
Processes.
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Potravinové odpady - méieni, produkce, rozbory

Ing. Dagmar Volosinovd, Ing. Robert Korinek, Ph.D.
Wizkumny dstav vodohospoddrsky T. G. Masaryka, v. v. 1.

Cislo a ndzev projektu: S502030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpec¢nost (CEVOOH)

Prioritni téma programu: WP 1.C Biologicky rozlozitelné odpady
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Predndaska predstavi Metodiku pro méreni mnozstvi a analyzy sloZeni potravinovych odpadi,
kterou letos pFijalo MZP. Posluchac&i budou sezndmeni s jednotlivymi kategoriemi sledovanych
a zapoCitdvanych odpadd, vcetné jejich presného vyctu a procentualniho zastoupeni.
Soucasné bude popsano zohlednénf ztraty vlhkosti téchto odpad(, coz hraje klicovou roli pfi
vykazovanijejich mnozstvi.

Ddle budou na pfednasce predstaveny dspésné kampané zaméfené na omezeni vzniku
potravinovych odpadl z rGznych zemi Evropské unie, doplnéné konkrétnimi priklady dobré
praxe. Zdvérecna cast se bude vénovat analyze prvotnich dat z rozbor(l skladby smésnych
komunalnich odpad( se zaméfenim na potravinové odpady v obcich, rozdélenych podle jejich
velikosti, s cilem identifikovat specifické trendy a vyzvy v oblasti naklddani s potravinovymi
odpady.

Cilem prednasky je poskytnout komplexni pohled na soucasné metody sledovani, analyzy
a prevence vzniku potravinovych odpad(, a podpofit implementaci osvédcenych postupl
v praxi na trovni obcii §irsi vefejnosti.
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Pfinos projektu CEVOOH pro tvorbu nového Planu odpadového
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Resitelsky tym projektu CEVOOH, pracovni balik 1.F se podilel na vzniku nového Planu
odpadového hospodafstvi CR na obdobi 2025 a7 2035. StéZejni byla rozsshld analyza
dostupnych dat zejména pak dat ze systému ISOH2. Byla hodnocena produkce rdznych druhi
odpad(i agregovanych do tok(, nakldadani s nimi a ddle byla provedena analyza zafizen,
ve kterych se s danymi toky naklada. Pro analyzu byly pouZity nastroje a postupy vyvinuté
vramci projektu CEVOOH. Vystupem byly rozsahlé analytické podklady. Ddle byla provedena
progndza vyvoje mnozstvi odpad s vyuzitim webového nastroje TIRAMISO. Provedené prace
jsou zdrojem celé fady ndmétd na dal$i smérovani vyzkumu v rdmci projektu CEVOOH.
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The research team of the CEVOOH project, work package 1.F participated in the development
of the new Waste Management Plan of the Czech Republic for the period 2025 to 2035. The
key was an extensive analysis of available data, especially data from the ISOH2 system. The
production of different types of waste aggregated into streams, their treatment, and the
facilities in which the given streams are processed were also analysed. Tools and procedures
developed within the CEVOOH project were applied for the analysis. The output was a collection
of extensive analytical documents. Furthermore, a forecast of the development of the amount
of waste was made using the TIRAMISO web tool. The work carried out is the source of a whole
range of topics for the further direction of research within the CEVOOH project.
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Radné nakladani s odpady v obcich predstavuje klicovou soucast trvalého Usili o dosahovani
konceptu obéhového hospodatstvi. Takové naklddani s odpady vsak vyzaduje podrobné
planovani, hluboké porozuméni mistni situaci a zvyklostem, vybudovani dostatecné
infrastruktury a efektivné nastaveny systém, a to vcetné aktivni propagace a komunikaci
tématu odpad( u obyvatel.

Prevazujici zkuSenosti z poslednich let ukazuji, Ze vétSina snah o zlepSeni nakldadani
s komunalnimi odpady je zaméfena na vylepSeni technickych aspektd a dostupnosti
infrastruktury souvisejici s naklddanim s komundlnimi odpady. Naptiklad primérna
vzdélenost k nejbliz§imu mistu svozu recyklovatelnych odpadii v Cesku se v poslednich letech
snizila na méné nez 100 m. Zatimco se vSak tato vzdalenost a tim i dostupnost neustale
zlepsuje, zda se, Ze mira tiidéni odpadu spise stagnuje.

Dostupna data z EU ukazuji, Ze i pres velky pokrok v poslednich desetiletich existuji jakoby
urcité praktické limity toho, kolik komundalniho odpadu lze bézné vytFidit. Data vybranych
zemi EU ukazuji, Ze hodnoty kolem 50-60 % vypadaji pro mnohé z nich jako prakticky limit
miry tfidéni, a to i pfesto, Ze analyzy obsahu zbytkového komundlniho odpadu v obcich
bézné ukazuji, ze 60 % tohoto odpadu obsahuje recyklovatelné latky, které bylo mozné tridit.
Vzhledem k tomu, Ze tyto dlikazy jsou k dispozici z mnoha obci a pokryvaji vice let, zda se,
Ze existuje vyznamna skupina lidi, ktef{ i naddle netfidi nebo tfidi nespravné. A o snizovani
celkové produkce odpadd, coz je nejvic Zadouci, ani nemluvé.

Pro feseni tohoto problému jsme pro obce navrhli obecnou komunikaéni strategii zamérenou
na zlepSeni odpadového chovdni obyvatel. Cilem je poukdzat na klicové aspekty, které by
mély byt svefejnosti komunikovdny, predstavit osvédéené zplsoby, jak by komunikace
s verejnosti méla probihat, a nakonec uvést konkrétni pfiklady komunikaénich ndstroji.
Metodika predstavuje praktického priivodce s navodem, co by méla komunikaéni strategie
v jednotlivych obcich zahrnovat.

Takova komunikacni strategie pro obce predstavuje cenny doplnék k jiz existujici
infrastruktufe a ma potencial pomoct dosahnout vy3$si drovné tiidéni odpadd a celkové nizsi
produkce odpad pfi vyuZiti typicky méné nakladnych opatfeni. Vedlejsim pfinosem je vy3si
zapojeni vefejnosti, ziskdvani zpétné vazby primo od cilové skupiny a pfipadné identifikace
kreativnich feseni respektujicich mistni specifika.
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Proper municipal waste management is a key part of the ongoing effort to achieve the
concept of a circular economy. However, such waste management requires detailed planning,
a deep understanding of the local situation and customs, sufficient infrastructure and an
efficient system, including active promotion and communication of the topic of waste among
residents.

The prevailing experience of recent years shows that most efforts to improve municipal
waste management are aimed at improving the technical aspects and availability of related
infrastructure. For example, the average distance to the nearest collection point for recyclable
waste in the Czech Republic has decreased to less than 100 m in recent years. However, while
this distance and thus accessibility is constantly improving, the rate of waste sorting seems
to be rather stagnant.

Available data from the EU shows that, despite great progress in recent decades, there seems
to bea practical limit to how much municipal waste can be routinely sorted. Data from selected
EU countries show that values of around 50-60 % seem for many of them to be a practical limit
for sorting rates, despite the fact that residual municipal waste still routinely contains 60%
recyclables that could be sorted. As this evidence is available from many municipalities and
covers multiple years, it appears that there is a significant group of people who continue not
to sort or to sort incorrectly. And not to mention reducing the overall production of waste,
which is most desirable.

To solve this situation, we have proposed a general communication strategy for municipalities
aimed at improving the waste behavior of residents. The aim is to point out the key aspects
that should be communicated with the public, to present proven ways of how communication
with the public should be like, and finally to give concrete examples of communication tools.
The result is a practical guide with instructions on what the communication strategy in
individual municipalities should include.

Such communication strategy for municipalities represents a valuable addition to the already
existing infrastructure and has the potential to help achieve higher levels of waste sorting
and overall lower waste production using typically less expensive measures. A secondary
benefit is greater public involvement, obtaining feedback directly from the target group and
possibly identifying creative solutions that respect local specifics.
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Na konci roku 2023 vznikly v ramci projektu CEVOOH Metodické listy pro ucitele zakladnich
skol, jejichz cilem je zprostfedkovat principy ekodesignu tak, aby nasly uplatnéni ve vyuce.
Metodické listy tak nabizeji prehled o problematice a ukazuji moZnosti jeji didaktické
transformace do podoby vzdélavacich cil(i a obsah(i vzdélavani.

Z publikace vyplyva, jaké naroky vzdélavani pro udrzitelnosti design v praxi napliuje. Design
zasahuje do uméni, architektury, inZzenyrstvi, interiérového designu, grafického designu, ale
i dalSich oborf(i, které se obvykle za design nepovazuji (pfirodni védy, technologie, obchod,
humanitni védy) - vSechny tyto obory lze vyuzit pfi rozvijeni akénich kompetenci, které jsou
s designovymi postupy spojeny. Zdkladnim cilem designu je v uréitém smyslu ,predjimat
budoucnost” - hledat feSenf, ktera zlepsi zivot jednotlivce a celé spolecnosti. Jde o dlilezitou
spolecenskou roli - nejen prispivat ke kvalité Zivota, ale také podporovat spolecenské zmény
v (ménicim se) kontextu toho, co za kvalitu lidé povazuji, a jak ji chtéji dosahnout. Designové
mysleni se vyuzivd k motivaci Zakid a student( k uceni, podporuje odpovédnost a tvirci
pristup; zdkm/studentim ddvd pFileZitost k tymové praci a rozvijeni dalSich kompetenci.
Jeho principy lze prenést do dalSich oblasti lidské Cinnosti: uplatni se vSude tam, kde je treba
naplanovat kroky k dosazent cile, jenz neni v konkrétni podobé predem zndm - zavisi na
okolnostech. Celkové je ekodesign predstaven jako jeden ze zplisob(i premysleni o tom, jak si
usporadat vlastni Zivot (po materidlni strdnce). S poznatky zde ziskanymi si mladi lidé mohou
sami aktivné formovat sv(jj Zivotni styl, usilovat o ,dobry Zivot” v sousedstvi potfebnych
a krdsnych véci.

Metodické listy maji slouzit predevsim ucitelim, aby dokdzali stanovit cile vuky vyuzivajici
designové myslen; obsahuji informace o ekodesignu na Grovni zaki 2. stupné ZS, véetné
Gloh k feSend, které lze aplikovat pfimo ve vyuce. Diky zapojeni tvofivosti se program hodi
i pro predskolni déti, pro které se ale informace musi pfizplsobit. Celkem 8 metodickych
listd (+ 1 ptiloha) popisuje, jak vypada eko-vyrobek a kdo se podili na jeho vzniku, zjakych
materidl( by mélbytvyroben, jak ma probihatjeho Zivotni cyklus, ¢ijak zkracovat dodavatelsky
fetézec a vytvaret vhodné podminky pro skladovani a samotny prodej. Dva metodické listy se
konkrétné zabyvaji obaly a hospodatenim s odpady v obcich.

Vbfeznu 2024 probéhla beseda saktéry, ktefi sekodesignem maji zkuSenosti z praxe,
nebo znaji (asto teprve vznikajici) predpisy. Zkusenosti dilezitych aktér ekodesignu jsou
predstaveny jako pripadové studie ukazujici Skalu moznosti, které ekodesign nabizi (nejen)
pro vzdélavani.
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At the end of 2023, the CEVOOH project produced Methodology Sheets for Primary School
Teachers teach the principles of eco-design so that they can be applied in the classroom.
The methodological sheets provide an overview of the topic and show the possibilities of its
didactic transformation into educational objectives and content.

The publication shows what the requirements of education for sustainable design are in
practice. Design encompasses art, architecture, engineering, interior design, graphic design,
but also other disciplines not usually considered as design (natural sciences, technology,
economics, humanities) - all of which can be used to develop the action competences
associated with design practices. The fundamental aim of design is to “anticipate the future”
—to find solutions that improve the lives of individuals and society. It has an important social
role - not only to contribute to the quality of life, but also to promote social change in the
(changing) context of what people consider to be quality and how they want to achieve it.
Design thinking is used to motivate pupils and students to learn; it promotes responsibility
and creativity; it gives pupils and students the opportunity to work in teams and to develop
other competences. Its principles are transferable to other areas of human activity: wherever
there is a need to plan steps to achieve a goal that is not known in advance in a specific
form - but rather depends on the circumstances. Overall, eco-design is presented as a way of
thinking about how to organise one’s (material) life. With the knowledge gained here, young
people can actively shape their own lifestyles, striving fora ‘good life’ with only the necessary
and beautiful things.

The Methodology sheets are primarily intended to help teachers set teaching objectives
using design thinking; they contain information on eco-design at the second level of primary
school, including problem-solving exercises that can be applied directly in the classroom. By
encouraging creativity, the programme is also suitable for pre-school children, for whom the
information needs to be adapted. A total of 8 methodological sheets (+1 appendix) describe
what an eco-product looks like and who is involved in its creation, what materials it should be
made of, how its life cycle should take place, or how to shorten the supply chain and create
suitable conditions for storage and sale. Two methodology sheets deal specifically with
packaging and waste management in municipalities.

A discussion was held in March 2024 with stakeholders who have practical experience of eco-
design or who are familiar with (emerging) regulations. The experiences of key eco-design
actors are presented as case studies to show the range of possibilities that eco-design offers
(not only) for education.
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V Ceské republice (CR) se problematika prevence zavaznych havarii (PZH) tykd vice nez
200 pramyslovych objekti s rozdilngm mnoZstvim nebezpecnych latek i rozdilnym zplisobem
naklddani, tj. od mensich skladd nebezpecnych latek, pres jednoduché chemické vyroby az
po velké chemické podniky. Hlavnim cilem projektu v této oblasti je vytvorit navrh koncepce
pro Ceskou republiku v oblasti PZH v kontextu strategického sméfovani CR, predikce dalstho
rozvoje a stanovenf priorit v souladu s hlavnimi politikami CR a EU. Vijvoj v oblasti prevence
zdvaznych havdrii je za poslednich 20 let velmi dynamicky. Mezi aktudlni fesené otdzky lze
zminit napf. vliv kultury bezpecnosti na oblast PZH, vliv (drzby nebo zmény vlastnika ci
provozovatele objekt( jako moznd piicina vzniku zavazné havarie nebo také klimatickda zména
a jeji negativni dopad na okoli.

Prdce na projektu je prioritné feSena ve 4 dil¢ich oblastech, kde prvni vystupy projektu byly
ziskany ke konci roku 2022 a v oblasti kultury bezpeénosti ke konci roku 2023. Tyto dilci
vystupy byly zaméreny predevsim na pozadovanda metodicka doporuceni pro Ministerstvo
zivotniho prostredi, a to konkrétné v nasledujicich klicovych aspektech oblasti prevence
zdvaznych havarii: starnuti objektd, kybernetickd bezpecnost, softwarové a dalsi ndstroje
prevence zavaznych havarii.

Vroce 2024 se ¢innost projektu zaméfila na ndvrh metodického postupu hodnoceni rizik
nezafazenych zdroj rizik, kdy pro mensi objekty, kde se také nachdzeji nebezpecné latky,
neni prozatim hodnoceni rizik z hlediska zdvaznych havarii legislativou vyZzadovano. Presto,
zafizeni umisténa v téchto mensich objektech mohou predstavovat riziko vzniku zdvazné
havdrie vzhledem napf. ke svému umisténi v bezprostfedni blizkosti obytnych zén nebo
shromazdovacich prostor, coz zvysuje riziko pro obyvatelstvo nebo i pro pfipadné poskozeni
Zivotniho prostredi.

Znacnd pozornost je vramci feSeni projektu vénovdna zpracovani informaci ziskanych
z havarii, ke kterym v minulosti doslo. Z téchto (daji se vychazelo v roce 2024 jak pri analyze
vlivu Gdrzby na bezpecnost, tak i v ramci studie vlivu zmény vlastnika ¢i provozovatele na
PZH. Mezi dllezité faktory ddrzby u podniku zatazeného pod PZH byly definovany tyto
oblasti: planovani a prevence, organizace a persondl, ndhradni dily a material, bezpe¢nost
a ochrana Zivotniho prostfedi a fizena dokumentace a analyza. Postupy pro provedeni zmény
vlastnika nebo provozovatele byly navrzeny tak, aby bylo mozné v praxi tuto zménu provést
snadno a zdroven komplexné s ndvaznosti na zavedeny a fungujici systém Fizeni bezpecnosti
v objektu. Zavérem lze konstatovat, Ze v oblasti 3.A Hodnocenf rizik zdvaznych havarif projekt
dosahuje pozadovanych vysledd a feseni probiha podle planu.
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In the Czech Republic, the issue of major accident prevention concerns more than 200
industrial facilities with different amounts of hazardous substances and different methods of
handling. The main goal of the projectin this areais to create a concept for the Czech Republic
in the field of major accident prevention in the context of the strategic direction of the Czech
Republic, predicting further development and setting priorities in accordance with the main
policies of the Czech Republic and the EU. The development in the field of major accident
prevention has been very dynamic over the past 20 years. Among the current solved questions
belong theinfluence of safety culture on the area of major accident prevention, the influence
of maintenance or changes in the owner or operator of establishment as a possible cause of a
major accident, or also climate change and its negative impact on the surroundings.

Work on the project is prioritized in 4 sub-areas, where the first outputs of the project were
obtained by the end of 2022 and in the area of safety culture by the end of 2023. These sub-
outputs were primarily focused on the aging of establishments, cyber security, software and
other tools for major accident prevention.

In 2024, the project’s activities focused on the proposal of a methodological procedure for
risk assessment of unclassified risk sources, when for the time being, risk assessmentin terms
of major accidents is not required by legislation for smaller establishments where hazardous
substances are also situated. Nevertheless, facilities located in these smaller establishments
can represent a risk of a major accident due to their location in the immediate vicinity of
residential zones or assembly areas, which increases the risk for the population or even for
possible damage to the environment.

Considerable attention is also paid to the processing of information obtained from accidents
that have occurred in the past. These data were used in 2024 both in the analysis of the impact
of maintenance on safety and in the study of the impact of a change of owner or operator
on major accident prevention. Among the important factors of maintenance at a company
classified under the major accident prevention were defined: planning and prevention,
organization and personnel, spare parts and material, safety and environmental protection,
and controlled documentation and analysis. The procedures for changing the owner or
operator were designed in such a way that in practice this change could be carried out easily
and at the same time comprehensively, following the established safety management system
in the company. In conclusion, it can be stated that in work package 3.A Risk Assessment
of Major Accidents, the project achieves the desired results and the solution is proceeding
according to plan.
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Relevance unijné sledovanych léciv a porovnani s jejich prodejem
a vyskytem v povrchovych vodach v CR

Mgr. Lada Stejskalovd, Ing. Lenka Smetanovd, Mgr. Matéj KozZisek, Ing. Miroslav Vdria
Wzkumny dstav vodohospoddrsky T. G. Masaryka, v. v. i.

Cislo a ndzev projektu: SS02030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpe¢nost (CEVOOH)

Prioritni téma programu: WP 2.A Kontaminace vodniho prostfedi, program Prostfedi pro Zivot

Klicovad slova: odpadni vody, léciva, smérnice EU

Cilem prispévku je seznamit Gcastniky s problematikou l€civ, kte[é maji byt sledovana podle
platnych nebo aktualizovanych smérnic s léCivy, ktera jsou v Ceské republice prodavana
a ktera se vyskytuji v odpadnich vodach.

Vramci feSenf projektu byla v minulych letech shromdzdéna a analyzovana data o prodeji
léciv v Ceské republice od roku 2018 do roku 2023, tedy tidaje o dodavkach écivych piipravka
do lékdren a zdravotnickych zafizeni. Z provedené analyzy vyplynulo, Ze meziro¢ni zmény
v distribuci nejsou pFilis vyznamné, a Ze skladba a mnoZstvi proddvanych lé¢iv odpovida
spotfebam v zemich s dostupnou zdravotni péci.

Soucasné jsme se v ramci jinych feSenych projekt zabyvali i vyskytem lécivych latek a jejich
vybranych metabolitl ve vypousténych odpadnich vodéch a v povrchowych vodach.

Paralelné jsme vyhledali léCivé latky, které jsou uvadény v aktudlné platnych znénich nebo
pripravovanych revizich evropskych smérnic (smérnice 91/271/EHS o ¢isténi méstskych
odpadnich vod, rdmcova smérnice o vodé 2000/60/ES, smérnice 2008/105/ES o normdch
environmentdlni kvality v oblasti vodni politiky, Watch Listy).

Ve vétsiné pripad(i se poZzadavky na sledovani léCivych latek ve vodach prolinaji's m1r0UJEJlCh
prodeje a vyskytem v odpadnich a povrchowych vodach v Ceské republice. Nicméné, v (R se
objevujii dalsi latky, které by (at uz z hlediska miry jejich prodeje nebo rizikovych vlastnosti)
bylo vhodné sledovat a do budoucnosti jejich vyskyt ve vodach ¢&i prodej néjakym zplsobem
fesit.
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Relevance of EU-monitored pharmaceuticals and comparison with their
sale and occurrence in surface waters in the Czech Republic

Mgr. Lada Stejskalovd, Ing. Lenka Smetanovd, Mgr. Matéj KozZisek, Ing. Miroslav Vdria
T. G. Masaryk Water Research Institute, public research institution

Project Number and Title: SS02030008 Centre of Environmental Research: Waste Management, Circular
Economy and Environmetal Secutiry

Programme: WP 2.A Contamination of Water Environment

Keywords: wastewater, pharmaceuticals, EU directives

This article aims to familiarize conference participants with the issue of pharmaceuticals that
are to be monitored according to valid or updated EU guidelines; compared to their sales
rates in the Czech Republic and their occurrence in wastewater and surface waters.

As part of the WP 2.A programme solution, data on sales of pharmaceuticals in the Czech
Republic were collected and analyzed for the period of 2018-2023, i.e. data on pharmaceutical
products supplies to pharmacies, hospitals, and other medical facilities. The analysis showed
that the year-on-year changes in distribution are not significant and the composition and
quantity of pharmaceuticals sold correspond to consumption in countries with affordable
healthcare.

At the same time, data on the occurrence of pharmaceuticals and their metabolites at
wastewater treatment plant discharges and in surface waters were analyzed within the
framework of other projects and used in comparison with the upper mentioned findings.

In parallel, we searched for pharmaceuticals that are listed in currently valid versions or
upcoming revisions of European Directives (Directive 91/271/EEC on urban wastewater
treatment, Water Framework Directive 2000/60/EC, Directive 2008/105/EC on environmental
quality standards in the field of water policy; Watch Lists).

In most cases, the EU requirements for monitoring pharmaceuticals in water are intertwined
with their sale rates in the Czech Republic and their occurrence in wastewater and surface
waters. However, there are also other pharmaceuticals used in the Czech Republic that
(whether due to their high sales or risk properties) should be monitored, and in the future,
theissue of their occurrence in waters should be addressed.

_“



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Identifikace mikrobialniho zatizeni povrchovych vod odpadnimi vodami

RNDr. Hana Zvérinovd Mlejnkovd, Ph. Q Mgr. Kafefina Sovovd, Ph. D., Mgr. Adam Smida,
Mgr. Stépdnka Sabackd
Wzkumny dstav vodohospoddrsky T. G. Masaryka, v. v. i., Podbabskd 30, Praha

(islo a nazev projektu: S502030008 Centrum environmentélniho vyzkumu: Odpadové a ob&hové
hospodaftstvi a environmentalni bezpecnost (CEVOOH)

Prioritni téma programu: 2.A Kontaminace vodniho prostredi

Klicovd slova: mikrobialni kontaminace vod - indikatory fekalniho zneé&isténi — COV —zatiZenf toki

Mikrobialni zatizeni povrchovych vod zfekdlnich zdroji je dlouhodobym problémem ve
snaze o zlepSeni jakosti vod recipientd odpadnich vod z pohledu moznych zdravotnich rizik.
a antibiotické rezistence vodnim prostfedim. Mezi nejvétsi zdroje mikrobidlniho znecisténi
patii, i pres zavadéni nejlepsich dostupnych technologii ¢isténi odpadnich vod, komunalni
&istirny odpadnich vod (COV). Cca 80 % obyvatel CR je napojeno na kanalizaéni systémy,
které jsou zadstény do COV, kde je odstranéno ptes 99 % fekalnich indikatori mikrobialniho
znecisténi (Escherichia coli, enterokoky). Koncentrace fekalnich indikdtord na natocich do
COV je viak tak vysoka (az 108 KTJ/100 ml), Ze i pfes vysokou (éinnost ¢isténi se do toki

fekdlnich indikatort, stredni COV cca 106 az 107 a malé COV cca 106.

Kontaminace povrchovych vod mikrobidlnim znecisténim z odpadnich vod z COV neni v CR
standardné sledovana. Provozovatelé COV nemaji povinnost tento typ znecisténi sledovat
a statni ani provozni monitoring povrchovych vod neni kapacitné schopen problematiku
zdroj mikrobidlni kontaminace systematicky sledovat. Nase studie z roku 2010 [1] potvrdila
potencidl ohroZeni jakosti vod mikrobidlnim zatiZzenim z ¢iSténych odpadnich vod. Ze
49 COV dosahovalo 33 % nadlimitnich hodnot mikrobiélnich indikatord fekalniho znecisténi
(hodnoceno podle navrhu emisnich standard mikrobialnich ukazateld v CoV dle Baudisové,
2003 (nepublikovdno), tj. pro kategorii >100 000 ekvivalentnich obyvatel pro termotolerantni
fekalni koliformni bakterie 20 000 KTJ/100 ml, enterokoky 10 000 KTJ/100 ml. Zjisténa
masivni mikrobidlni kontaminace ovlivnila jakost recipientl ve 13 tocich, z nichZ v 54 %
odpovidalo jejich mikrobidlni znecisténi 3.-5. tFidé jakosti dle CSN 75 7221 (znecisténa az
velmi siné znecisténa voda) [2].

Porovnani mikrobidlniho zatizeni Vltavy vobdobi 2022-2023 s(daji zroku 1996 [3]
a zroku 1931 [4] ukdzalo nizké fekdlni znecisténi nad zadsténim cisténych odpadnich vod
(cca 102 KTJ/100 ml). Fekélni znecisténi pod dstim UCOV bylo dle oéekdvani Fadové vy3si.
Porovnani hodnot z uvedenych tfi obdobi vak ukdzalo pozitivni trend sniZovani mikrobialni
kontaminace mezi roky 1931 (cca 103 KTJ/100 ml) a soucasnym stavem (102 KTJ/100 ml),
pricemz v roce 1996 byl stav kriticky 104 KTJ/100 mL.
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Dalsim vyznamnym nemonitorovanym zdrojem mikrobidlni kontaminace povrchovych vod
jsou volné wyusti a odleh¢ovaci komory méstskych kanalizaci, kterymi se po velkych destich
do tok{i dostava 1 000 az 10 000 nasobné vyssi mnozstvi fekdlnich bakterii. Toto zneciSténi
recipient(i neni rovnéz systematicky monitorovano ani zachyceno pravidelnym monitoringem.

Pozndni dynamiky mikrobidlniho oZivenivodniho prostfedije nezbytné pro pochopenia uréeni
vyznamu probihajicich procesi, zejména v kontextu s probihajici klimatickou zménou. Od
roku 2023 je za timto Gcelem provddén monitoring zaméreny na mikrobidlni zatizeni rdzné
vodnych tokl s odliSnym piisunem odpadnich vod. Tento monitoring bude porovnan s idaji ze
statniho monitoringu v obdobi 2019-2023 a v dalsi etapé projektu vyhodnocen.

Podékovani: Prispévek vznikl za podpory projektu SS02030008 Centrum environmentalniho
vyzkumu: Odpadové a obéhové hospodafstvi a environmentalni bezpecnost (CEVOOH)
ainstitucionalnich prostfedk MZP na rozvoj vyzkumné organizace VUV TGM, v. v. i.
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Identification of microbial load in surface waters by wastewater RNDr.
Hana Zvérinova Mlejnkova, Ph. D.; Mgr. Katerina Sovova, Ph. D.,
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plants - flows load

Microbial loading of surface water from faecal sources has been a long-standing concern in
efforts toimprove the water quality of wastewater receiving watersin terms of potential health
risks. The most significant problems are the reduction of surface water services, the spread
of pathogens and antibiotic resistance through the aquatic environment. The largest sources
of microbial pollution, despite the introduction of the best available wastewater treatment
technologies, are municipal wastewater treatment plants (WWTPs). Approximately 80% of
the population of the Czech Republic is connected to sewage systems that lead to WWTPs,
where over 99% of faecal indicators of microbial pollution (Escherichia coli, Enterococci) are
removed. However, the concentration of faecal indicators at the influent to the WWTP is so
high (up to 108 CFU/100 ml) that despite the high treatment efficiency, large amounts of
bacteria enter the effluent flows. Large municipal WWTPs contribute 106 to 109 CFU/ml of
faecalindicators to flows daily, medium WWTPs about 106 to 107 and small WWTPs about 106.

Contamination of surface waters by microbial pollution from wastewater is not routinely
monitored in the Czech Republic. WWTP operators are not obliged to monitor this type of
pollution and neither the state nor the operational monitoring of surface water has the
capacity to systematically monitor the issue of sources of microbial contamination. Our 2010
study [1] confirmed the potential for water quality threats from treated wastewater. Out of
49 WWTPs, 33% reached above limit values of faecal microbial pollution indicators (assessed
according to the draft emission standards for microbial indicators in WWTPs according to
Baudisova, 2003 (unpublished), i.e. for the category >100,000 population equivalent 20,000
CFU of thermotolerant faecal coliforms/100 ml, 10,000 CFU of Enterococci/100 ml. The
detected massive microbial contamination affected the quality of recipient waterin 13 flows,
in 54 % of which their microbial contamination corresponded to quality class 3 - 5 according
to CSN 75 7221 (polluted to very highly polluted water) [2].

Comparison of the microbial load of the Vitava River in the period 2022-2023 with data
from 1996 [3] and 1931 [4] showed low faecal pollution above the discharge of the treated
wastewater (approx. 102 CFU/100 ml). As expected, faecal pollution below the discharge
of the WWTP was an order of magnitude higher. However, a comparison of values from the
three periods showed a positive trend of decreasing microbial contamination between 1931
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(approx. 103 CFU/100 ml) and the present (102 CFU/100 ml), with a critical level of 104
CFU/100 mlin 1996.

Another significant unmonitored source of microbial contamination of surface water is
represented by free discharges and overflows, which carry 1,000 to 10,000 times higher
levels of faecal bacteria into flows after heavy rainfall. This pollution of recipients is also not
systematically monitored or captured by regular monitoring.

Understanding the dynamics of microbial composition in the aquatic environment is essential
to understand and determine the significance of the processes underway, especially in the
context of ongoing climate change. To this end, monitoring has been carried out since 2023,
focusing onthe microbial load of different watercourses with different wastewaterinputs. This
monitoring will be compared with data from the state monitoring in the period 2019-2023
and evaluated in the next project phase.

Acknowledgements: This study was supported by the project SS02030008 Environmental
Research Centre: Waste and Circulation Management and Environmental Safety (CEVOOH)
and institutional funds from the Ministry of Environment for the development of the research
organization TGM WRI, pfi.
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Cilem studie bylo analyzovat pfitomnost per- a polyfluoroalkylovanych latek (PFAS)
v odévech, a to vcetné téch détskych, z rlznych zemi Asie, Afriky, Evropy a Severni Ameriky.
Celkem bylo zkoumdno 72 vzork( odévd, z nichz 56 tvorily bundy a 16 jiné textilie. Testy byly
zaméfeny na pritomnost 58 specifickych PFAS a extrahovatelného organického fluoru (EOF),
ktery indikuje pfitomnost PFAS ve vzorcich.

Vysledky ukdzaly, Ze 46 ze 72 vzorkd (63,8 %) obsahovalo PFAS nebo mélo hodnoty EOF
naznacujici jejich pfitomnost. Pozitivnich na pfitomnost PFAS bylo 35 z56 testovanych
détskych bund (62,5 %), u16 z nich prekracovaly hodnoty navrhované limity EU pro
PFAS. Nejcastéji detekovanou chemikdlii byla kyselina perfluorooktanova (PFOA), kterd je
znama svou vysokou toxicitou, diky niZ je i globdlné zakdzdna. Pfitomnost této latky byla

zaznamendna u 17 bund. Dalsi ¢asto detekovanou latkou byla kyselina perfluorodekanova
(PFDA), ktera je regulovéna podle pravidel EU a doporucena k celosvétovému zakazu.

Kromé bund bylo testovano i 16 dalSich odévli, vCetné zastér, tricek, plavek, plasténky,
hidzabu a kalhot. Vysledky ukdzaly, Ze 11 z téchto vzorki (68,8 %) obsahovalo PFAS nebo
vykazovalo hodnoty EOF indikujici jejich pfitomnost.

Analyzy potvrdily i vysoké koncentrace 6:2 fluorotelomeralkoholu (FTOH) svéd¢ici o pouziti
polymernich PFAS, které se v textilu mohou rozklddat na jiné PFAS, vcetné PFOA. Tyto latky
jsou pod legislativnim dohledem a jejich piitomnost v textiliich predstavuje vyznamné
environmentdlni a zdravotni riziko, zejména s ohledem na nizkou miru recyklace téchto
materidl(, a naopak vysokou miru jejich uklddani na skladkach nebo spalovani.

nékterymi zodpovédnymi spolecnostmi pfi vyrobé pouzivany. Celkem bylo takovych vzork(
bund nalezeno 21, véetné vyrobk( svétozndmych znacek outdoorového obleceni, které se
k eliminaci PFAS z vyroby vefejné zavazaly.

I pfes toto pozitivni zjisténi a existenci globalni, regionalni nebo narodni regulace nékterych
vybranych PFAS, dostatecnd komplexni regulace téchto toxickych latek, kterd by chranila
Zivotni prostredi a lidské zdravi plosné pred vSsemi PFAS, v soucasnosti neexistuje.
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Contamination of textile and clothing with forever chemicals
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The aim of the study was to analyse the presence of per- and polyfluoroalkyl substances
(PFAS) in textile, including children’s clothing, from various countries in Asia, Africa, Europe
and North America. A total of 72 textile samples were examined, of which 56 were jackets
and 16 other types of clothing. The experiments focused on the presence of 58 specific PFAS
and extractable organic fluorine (EOF), which indicates the presence of PFAS in the samples.

The results showed that 46 out of 72 samples (63.8%) contained PFAS or had EOF values
indicative of PFAS presence. 35 out of 56 tested children’s jackets (62.5%) were positive
for the presence of PFAS, 16 of them exceeded the proposed EU limits for PFAS. The most
frequently detected chemical substance was perfluorooctanoic acid (PFOA), which is known
for its high toxicity, due to which it is also banned globally. The presence of this substance
was revealed in 17 jackets. Another frequently detected substance was perfluorodecanoic
acid (PFDA), which is regulated under EU rules and recommended for a global ban. In addition
to the jackets, 16 other items of clothing were tested, including aprons, T-shirts, swimwear,
raincoats, hijabs and trousers. The results showed that 11 of these samples (68.8%) contained
PFAS or showed EQF values indicating PFAS presence.

The analyses also confirmed high concentrations of 6:2 fluorotelomer alcohol (FTOH),
indicating the use of polymeric PFAS, which can decompose into other PFAS in textile,
including PFOA. These substances are under legislative supervision and their presence in
textile represents a significant environmental and health risk, especially with regard to the
low rate of recycling of these materials, and conversely the high rate of their disposal in
landfills or incineration.

The study also showed that there are safer alternatives to PFAS on the market, which are
already being used by some responsible companies in production. A total of 21 such jacket
samples were found, including products from world-famous outdoor clothing brands that
have publicly committed to eliminating PFAS from production.

Despite this positive finding and the existence of global, regional or national regulation
of some selected PFAS, sufficient comprehensive regulation of these toxic substances that
would protect the environment and human health across the board from all PFAS does not
currently exist.
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kontaminovand mista, staré ekologické zatézZe, ndpravnd opatreni

Zajem MZP o intenzifikaci odstrafiovani starych ekologickych zaté7i resp. sanace
kontaminovanych mist v CR byl artikulovdn i v zadani projektu CEVOOH a nové i projektu
EkoAS. V EU se nyni projednava navrh Smérnice Evropského parlamentu a Rady o monitorovani
a odolnosti pidy (COM(2023) 416 final). Soucéasti ndvrhu je i problematika kontaminovanych
mist (KM). Navrh smérnice obsahuje hlavni principy a postupy potfebné pro sjednoceni praxe
v EU. Mezi opatfenimi ke sniZenf rizik je v ndvrhu smérnice uveden seznam sanacnich technik
pro sanaci in situ i ex situ. Klasifikace sanacnich technik se transpozici smérnice dostane
do ceského pravniho fadu, a je tudiz tfeba podobu prekladu termind diskutovat jiz nyni
v piipravé smérnice.

V celém oboru sanacnich metod resp. technologif a technik byla v CR za poslednich 30 let
akumulovdna znacnd vyzkumna a praktickd erudice, jak co do poctu projektl a vyzkum,
tak co do vefejné sdilenych publikacnich a konferenénich aktivit (napf. konference sanaénf
technologie byla letos jiz 26.). V poslednich 20 letech byly také v CR a ve SR publikovény
podstatné syntetizujici a metodické prace s pestrym terminologickym apardtem a rdznymi
klasifikacemi typl sanacnich metod. Jen pro ilustraci - ve vyhledavaci STARFOS jsme
zaznamenali z poslednich 15 let na 40 projektd s poznatky vyuZzitelnymi pro typologii
a klasifikaci sana¢nich metod a na 240 vysledk{ vyzkumd s relevanci k sanacnim metoddm/
technologiim a kontaminacim. Celkovy pocet odkaz{i na vyzkumy souvisejicich se sanacnimi
metodami tak pfesahuje 280 polozek. Resersi relevantnich publikaci a projektl jsme celkem
zaznamenali na 450 ndzvd sanacnich metod/technologii/technik (tj. v€. pocetnych synonym)
pouzitych v Ceském odborném prostredi. Ze dvou vyznamnych informacnich zdrojd USA
(US EPA a FRTR) jsme excerpovali 185 termin( - anglickych nazvil sanacnich metod.

V zdznamech Systému evidence kontaminovanych mist (SEKM) jsou dnesinformace k pouzitym
sanacnim metodam anotovany, jsou ale ve volné textové, nejednotné strukturované podobé,
s Castou synonymikou a v kombinacich ¢eskych a anglickych termin(. Ve stdvajicim stavu nelze
G¢inné vyuzit v SEKM zavedené vyhledavaci/filtracni ndstroje. Pro excerpci jednotlivych typl
sanacnich metod také neni vytvoten pfislusny ¢iselnik. Textovou analyzou bylo zaznamenano
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na 40 rliznych nadzvi sanaénich metod (v€. synonym). V zéznamech 1 835 kontaminovanych
mist se stanovenymi ndpravnymi opatfenimi bylo evidovadno celkem 2 272 pfipadl pouziti
sanacnich metod/technologii.

Pro potfeby budouciho reportingu pfipravované evropské smérnice a vzajmu podpory
konsolidace cCeské odborné terminologie je v projektu EkoAS vytvaren variantni ndvrh
typl sanaénich metod/technologii pouzitelnych jako vyhledavaci/filtrovaci parametr
v odbornych databazich, zejména v IS SEKM.

Variantni ¢lenénf zahrnuje 4 zdkladni kritéria - 1. podle zdkladni povahy metody (fyzikalnf,
biologické, chemické, fyzikalni a chemické, izolacni/sorpéni metody a postupy odtézeni/
skladkovdni a ddle soubor opatfeni pro kontrolu a sledovani tj. monitoring); 2. podle
slozek ovlivnéného Zivotniho prostfedi (horninové prostredi a pevné materialy, podzemni
a povrchové vody, pidni vzduch a plyny); 3. podle lokalizace sana¢niho zdsahu (in situ, in
situi ex situ, ex situ) a 4. podle stavu vyvoje a pouZiti sanacni metody (metoda realizovand -
béZndiinovativni; pilotné ovéfend metoda a laboratorné ovérend metoda). Do variant ¢lenéni
bude také zvazen fakt, Ze sanaéni metody a technologie se na kontaminovanych lokalitach
pouzivaji samostatné, nebo integrované - soubézné ¢i nasledné - s dalSimi technikami.

Zpracované varianty typologie budou ndsledné hodnoceny v dotaznikovém 3etfeni, jehoz
vysledek bude projedndn vodborném panelu slozeném z ptizvanych prednich ceskych
specialistl a vyzkumnik( v oboru sanacnich technologii a sanacni geologie. Pfipravujeme
navrhy definic sanacnich metod a rejstiik metod. Pro pouziti v ¢iselnicich databazi budou
zvazeny jak textové terminy, tak indexova podoba nebo kombinace obou pfistupd.

“
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Typology of remediation methods and their classification

RNDr. Zdenék Suchdnek
(zech Environmental Information Agency

Project number and name: SS02030008 Centre for Environmental Research: Waste and Circular
Economy and Environmental Security (CEVOOH, 2021-2026)

$S07010039 Economic aspects of remediation of contaminated sites and brownfields from the point of
view of public administration (EkoAS, 2024-2026)

Priority topic of the program: protection of water, soil, rock environment and other natural resources,
including their sustainable use

Keywords: types of remediation methods, classification of remediation techniques and technologies,
decontamination, contaminated sites, old ecological burdens, remedial measures

The MoE’s interest in intensifying the removal of old environmental burdens or remediation
of contaminated sites in the Czech Republic was also articulated in the terms of reference
of the CEVOOH project and recently also of the EkoAS project. The proposal for a Directive
of the European Parliament and the Council on soil monitoring and resilience (COM(2023)
416 final) is currently under discussion in the EU. The proposal also includes the issue of
contaminated sites (KM). The draft directive contains the main principles and procedures
needed to unify practice in the EU. Among the risk reduction measures, the draft directive
lists remediation techniques for both in situ and ex situ remediation. The classification of
remediation techniques will be included in the Czech legal system through the transposition
of the directive, and therefore the form of translation of terms needs to be discussed already
in the preparation of the directive.

In the entire field of rehabilitation methods or technologies and techniques, considerable
research and practical erudition has been accumulated in the Czech Republic over the past
30 years, both in terms of the number of projects and research, and in terms of publicly shared
publication and conference activities (e.qg. the remediation technology conference had its the
26th iteration this year). In the last 20 years, significant synthesizing and methodical works
with a varied terminological apparatus and various classifications of types of rehabilitation
methods were also published in Czechia and Slovakia. Just for illustration - in the STARFOS
search engine, we have recorded over 40 projects from the last 15 years with findings that can
be used for the typology and classification of remediation methods and 240 research results
with relevance to remediation methods/technologies and contamination. The total number
of references to research related to remediation methods thus exceeds 280 items. A search
of relevant publications and projects resulted in a total of 450 names of remedial methods/
technologies/techniques (i.e. including numerous synonyms) used in the Czech professional
environment. We extracted 185 terms - English names of remediation methods - from two
important US information sources (US EPA and FRTR).

In the records of the Contaminated Sites Registration System (SEKM), information on
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the remediation methods used is annotated today, but it is in a free text, inconsistently
structured form, with frequent synonyms and in combinations of Czech and English terms.
In the current state, the search/filtering tools introduced in SEKM cannot be effectively
used. There is also no corresponding codebook created for the excerpt of individual types
of remediation methods. Text analysis recorded 40 different names of remediation methods
(including synonyms). A total of 2,272 cases of the use of remedial methods/technologies
were recorded in the records of 1,835 contaminated sites with prescribed remedial measures.

For the needs of future reporting of the upcoming European directive and in order to support
the consolidation of Czech technical terminology, the EkoAS project is creating a variant
proposal of the types of remediation methods/technologies that can be used as a search/
filter parameter in professional databases, especially in IS SEKM.

The variant breakdown includes 4 basic criteria - 1. according to the basic nature of the
method (physical, biological, chemical, physical and chemical, isolation/sorption methods
and extraction/landfilling procedures and a set of measures for control and monitoring, i.e.
monitoring); 2. according to the components of the affected environment (rock environment
and solid materials, underground and surface water, soil air and gases); 3. according to the
location of the remediation intervention (in situ, in situ and ex situ, ex situ) and 4. according
to the state of development and use of the remediation method (implemented method -
common and innovative; pilot-verified method and laboratory-verified method). The fact
that remediation methods and technologies are used on contaminated sites separately or
integrated - simultaneously or subsequently - with other techniques will also be considered
in the variants of the division.

The processed variants of the typology will then be evaluated in a questionnaire survey,
the result of which will be discussed in an expert panel composed of invited leading Czech
specialists and researchers in the field of remedial technologies and remedial geology. We are
preparing proposals for definitions of remediation methods and a register of methods. Both
textual terms and indexical form or a combination of both approaches will be considered for
use in codebook databases.

“



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Monitoring uplatnéni novych technologii v sektoru odpadového
hospodarstvi

Ing. Mdrton Bordros
CENIA

Cislo a ndzev projektu: SS02030008 Centrum environmentélniho vyzkumu: Odpadové a obéhové
hospodafstvi a environmentdlni bezpecnost

Prioritni téma programu: WP 1.F Narodni monitoring obéhového hospodarstvi

Klicova slova: EIA, nové technologie, monitoring

Tato prace se zaméfuje na monitoring vyuzivani novych technologiiv odpadovém hospodarstvi
v Ceské republice. V rdmci novelizace podle zdkona ¢. 541/2020 Sh., vyzaduje odpadovy sektor
uréitou technologickou modernizaci, kde klicovou roli hraji omezeni skladkovani a prechod
k materialovému a energetickému vyuziti odpad. Vyvoj prechodu odpadového sektoru je
treba co nejdikladnéji sledovat.

V ramci prezentace je predstaven systém EIA pro posuzovdni vlivdi zdmérl na Zivotni
prostfedi pro nové technologie i pro rozsifent jiz existujicich. JelikoZ kazda nova technologie
v odpadovém hospoddafstvi znamena novy zamér v systému EIA, podle téchto novych zamérd
je mozné sledovat vyvoj Setrnéjsich metod zpracovani odpadii v Ceské republice. Vysledky
analyzy zahrnuji trendy z let 2017-2024, jako je rostouci pocet zafizeni pro recyklaci
a energetické vyuziti odpadu, klesajici pocet skladek a specifické vyzvy, celkovou kapacitu
zminénych distribucnich skupin zafizeni, ale i zatim nedostate¢né prozkoumané oblasti
odpadového hospodaristvi, napfiklad potfebu zpracovani kald z Eistiren odpadnich vod
a spalovdni zdravotnického odpadu.
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Monitoring the use of new technologies in the waste management sector

Ing. Mdrton Bordros
CENIA

Project Number and Title: SS02030008 Centre of Environmental Research: Waste management, circular
economy and environmental security (CEVOOH)

Programme: WP 1.F National Circular Economy Monitoring

Key Words: EIA, new technologies, monitoring

This work focuses on monitoring the use of new technologies in the waste management
sector in the Czech Republic. In line with amendments under Law No. 541/2020 Coll., the
waste sector requires certain technological modernization, with key roles played by limiting
landfilling and shifting towards material and energy recovery of waste. The development of
this transition within the waste sector needs to be closely monitored.

The presentation introduces the EIA system for assessing the environmental impacts of
new technologies and expansions of existing ones. Since each new technology in waste
management represents a new project in the EIA system, these projects enable the tracking
of progress toward more sustainable waste processing methods in the Czech Republic. The
analysis results cover trends from 2017 to 2024, including a growing number of recycling
and energy recovery facilities, a decreasing number of landfills, and specific challenges. It
also examines the total capacity of these distribution groups of facilities, as well as areas
in waste management that are still underdeveloped, such as the need for processing sludge
from wastewater treatment plants and the incineration of medical waste.
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ParaBAT: metodika progresivnich postupl ke zdokonaleni systémii
vedoucich k minimalizaci produkce odpadii pochazejicich z primyslovych
cinnosti

Mgr. Ivanna Harasymchuk; prof. Ing. Vladimir Koci, Ph.D., MBA;
Ing. et Ing. Tatiana Trecdkovd, Ph.D.; Ing. Eliska Purkarovd, PhD

Ustav udrZitelnosti a produktové ekologie, Vysokd skola chemicko-technologickd v Praze

Cislo a ndzev projektu: 502030008 ,Centrum environmentalniho vyzkumu: Odpadové a ob&hové
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Klicovd slova: Metodika ParaBAT, Limity BAT, metoda LCA

Dosazeni nejlepsich dostupnych technik pfi provozu velkych primyslovych a zemédélskych
zafizenipredstavujejeden z nejvyznamnéjsich nastrojli v ochrané Zivotniho prostredi. Dosaze-
niemisnich limitl nebo dokonce dolni hranice emisnich limiti BAT obvykle vyZzaduje zavedeni
nové technologie nebo Gpravu stavajici technologie, coz vyzaduje dodate¢né materialni
nebo energetické naklady. Ziskavani ¢i vyroba téchto materidlovych ¢&i energetickych vstupl
s sebou obvykle nese rovnéz technologické postupy, které svym provozem mohou vypoustét
VEtsi ¢i mensi mnozstvi emisi do rliznych slozek prostredi.

Metodika ParaBAT ma za cil umoznit hodnoceni skutecného piinosu snizovani emisnich
limitd v celém dodavatelsko odbératelském fetézci. Metodika m(iZze za vhodnych podminek
slouzit kod(ivodnéni, pro¢ neni u hodnocené technologie splnéna spodni, pFisnéjsi
hranice emisniho limitu BAT. Metodika ParaBAT vhodnym zplsobem pouzivd metodu LCA
a specifikuje jeji pouziti pravé pro Gcéely hodnoceni dosahovdni cil(i BAT. Novost metodiky
spociva ve stanoveni pfesného a jednoznacného postupu pro hodnoceni environmentalnich
dopadi metodou PEF (Product Environmental Footprint) v Ceské republice se zamé&Fenim na
technologie pro vyrobu druhotnych surovin a recyklat(i. Metodika popisuje ramec a zdkladn{
postup posouzeni environmentdlnich dopadi technologii BAT vetné zapocteni vstupujicich
materidll a energif a vystupujicich vedlejsich produktd, tedy véetné zapocteni nepfimych
emisi provozu hodnocené technologie.



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

ParaBAT: A methodology of progressive approaches to improving systems
aimed at minimizing waste production originating from industrial
activities.

Mgr. Ivanna Harasymchuk; prof. Ing. Vladimir Koci, Ph.D., MBA;
Ing. et Ing. Tatiana Trecdkovd, Ph.D.; Ing. Eliska Purkarovd, PhD

Department of Sustainability and Product Ecology, University of Chemical and Technology
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Project Number and Title: 5502030008 ,Environmental Research Center: Waste and Circular Economy
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Achieving the best available techniques in the operation of large industrial and agricultural
facilities represents one of the most important tools for environmental protection. Reaching
emission limits, or even the lower boundary of BAT (Best Available Techniques) emission
limits, usually requires the introduction of new technology or modification of existing
technology, which entails additional material or energy costs. The acquisition or production
of these material or energy inputs typically involves technological processes that, through
their operation, may release varying amounts of emissions into different environmental
compartments.

The aim of the ParaBAT methodology is to enable the evaluation of the actual benefit of
reducing emission limits throughout the entire supply chain. Under suitable conditions, the
methodology can be used to justify why the lower, stricter boundary of the BAT emission limit
is not met by the evaluated technology. The ParaBAT methodology appropriately applies
the LCA (Life Cycle Assessment) method and specifies its use specifically for the purposes
of evaluating the achievement of BAT goals. The novelty of the methodology lies in defining
a precise and clear procedure for evaluating environmental impacts using the PEF (Product
Environmental Footprint) method in the Czech Republic, with a focus on technologies for
the production of secondary raw materials and recyclates. The methodology describes the
framework and basic procedure for assessing the environmentalimpacts of BAT technologies,
including the accounting of input materials and energy, and the output of by-products, thus
also accounting for indirect emissions from the operation of the evaluated technology.
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Historicky vyvoj sloZzeni odpadii

prof. Dr. Ing. Martin Kubal
Wysokd Skola chemicko-technologickd v Praze

Cislo a ndzev projektu: 502030008, Centrum environmentalniho vyzkumu — Odpadové a ob&hové
hospodafstvi a environmentdlni bezpecnost (CEVOOH),
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Workshop na téma slozeni odpadu dnes a dfive

Klicova slova: odpady, vyvoj sloZzeni

V prispévku bude predstavena zakladni casovd osa vyvoje mnozZstvi a slozeni odpadi v historii

odvozovat zlomova obdobiv mnoZstvi a sloZen{, pfipadné pouzivani novych technologickych
principdl p¥i nakladani s odpady. Casovy vyvoj ve slozeni a mnozstvi odpadil bude dale
ilustrovdn s pomoci vefejné dostupnych ciselnych dat a podle bézné pouzivaného systému
katalogu odpadi.

Specificky dliraz bude v ramci prezentace vénovdn:
e typickym jednotkovym mnoZstvim odpadu a jeho sloZeni v dlouhodobé lidské historii;

. E)Felomovym historickym obdobim s charakteristickym pfistupem k odpaddm (starovéky
Rim, stfedovéké mésto, primyslovd revoluce);

e zacatkdm pouzivani klicovych technologii pro naklddanis odpadem (skladdkovdni odpadi,
kompostovéni, spalovani odpad, recyklacni postupy);

e vyvoji sloZzeni komundlnich odpadd;

*  vyvoji ve sloZeni stavebnich odpadd.
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The presentation will be directed to a basic timeline of the evolution of the quantity and
composition of waste in the history of human society. The most important milestones will be
identified within this historical timeline, from which breakthrough periods in quantity and
composition or the application of new technological principles in waste management can be
derived. The temporal evolution of waste composition and quantity will be furtherillustrated
using public available numerical data and the commonly used waste catalogue system.

Specific emphasis will be given in the presentation to:
e typical unit quantities of waste and its composition in long-term human history;

* historicalturning points with a characteristicapproach to waste (ancient Rome, medieval
city, industrial revolution);

e the beginnings of key waste management technologies (landfilling, composting,
incineration, recycling processes);

¢ the evolution of the composition of municipal waste;

¢ developments in the composition of construction waste.
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Nakladani s odpady v kontextu poslednich desetileti

Ing. Tomds Lank
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Workshop na téma slozeni odpadu dnes a dfive
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Celkové spolecenské zmény, které nastaly po listopadu roku 1989, se ve velké mite pozitivné
propsaly do oblasti ochrany Zivotniho prostfedi. Byla vytvofena nebo pfevzata novd oborova
legislativa, byly implementovany nové technologické postupy a doslo také k vyznamné zméné
administrativy ainformovanosti. V poslednich letech ale nelze prehlédnout nazor, Ze ochrana
Zivotniho prostfedi zacala pravé jen rokem 1989, coz je v silném rozporu s realitou konce
dvacatého stoleti v byvalém Ceskoslovensku.

V prispévku bude s pomoci dobovych dokumentl dolozZeno, Ze jiz pfed timto prelomovym
rokem byla v odbornéi laické vefejnosti silné reflektovdna fada zdvaznych environmentalnich
témat. Specificky v oblasti nakladdni's odpady se jednalo o:

¢ ekonomicko-ekologicka feseni energeticky vyuzitelnych odpad(;

e ekonomicky dlouhodobé udrzitelny sbér druhotnych surovin a jejich racionalni
prepracovani;

¢ dobfe podlozené ndvrhy ohledné tfidéni komundlnich odpad(;

e racionalni pohled na skladkovani odpadd a vcelku vystizné predstavy o dlouhodobé roli
skladek;

e raciondlné vedena priprava na zakotveni spaloven v systému naklddani s odpady jako
jedna ¢dst, nikoliv viak celkové feSent, v systému naklddani odpady;

e geopolitické vlivy na vykupni ceny druhotnych surovin.
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Waste management in historical context
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The overall social changes that occurred after November 1989 have to a large extent had
a positive impact on environmental protection. New sectoral legislation was created or
adopted, new technological processes were implemented and there was also a significant
changeinadministrationandawareness. Inrecentyears, however, theview thatenvironmental
protection only began in 1989 cannot be overlooked, which is in strong contrast to the reality
of the late twentieth century in the former Czechoslovakia.

This paper will use contemporary documents to show that even before this watershed year, a
number of important environmentalissues were already strongly reflected in the professional
and lay public. Specifically in the area of waste management, these included:

e economicand ecological solutions for energy-using waste;

e economically sustainable collection of secondary raw materials and their rational
recycling;

¢ well-founded proposals on the sorting of municipal waste;
e arationalview on landfilling and quite concise ideas on the long-term role of landfills;

e rationally led preparation for embedding incinerators as one part, but not the whole
solution, in the waste management system;

e geopoliticalinfluences on the purchase price of secondary raw materials.




Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Pohled do uzavrené skladky

prof. Dr. Ing. Martin Kubal
Wysokd Skola chemicko-technologickd v Praze

Cislo a ndzev projektu: 502030008, Centrum environmentalniho vyzkumu — Odpadové a ob&hové
hospodafstvi a environmentdlni bezpecnost (CEVOOH),

Prioritni téma programu: 2C - Monitoring kontaminovanych mist

Workshop na téma slozeni odpadu dnes a dfive

Klicova slova: sklddka, komundlni odpad

V prispévkujsou prezentovany vysledky ziskané ptiodkryvu tésnicivrstvy skladky komunalniho
odpadu po dvaceti letech od jejiho uzavieni. Odpad zde byl ukladan v letech 1999-2008. Pfi
odkrytitésnicivrstvy bylo odebrano 10 tun odpadu smichaného s technologickym materidlem
a na vzorku byl proveden rozsahly soubor testd, které byly zaméreny zejména na moznost
separace a zjisténi charakteristik separovanych frakci. Data ziskand ktakto ziskanému
ulozenému odpadu byla porovndna scharakteristikami komunalniho odpadu aktudlné
navazeného v dobé odkryvu tésnici vrstvy.

Prvnim zasadnim poznatkem zvySe uvedeného souboru experiment( je velmi mald mira
degradace ulozeného odpadu. V podstaté jedinou slozkou, ktera nebyla v odkrytém odpadu
identifikovdny, byly zbytky potravin. Jelikoz dand sekce skladky jiz prakticky neplynovala,
bylo mozné soudit, Ze dalsi rozklad bude probihat jen mimofddné pomalu. Odebrany vzorek
odpadu byl nasledné rozdélen na frakce a bylo stanoveno jeho slozeni. V zdsadé se tento
cca 20 let stary odpad minimdlné Lisil od odpadu aktudlné navdzeného a prekvapivé nebylo
zjisténo ani vyznamnéjsi zastoupent elektroSrotu, ktery se za provozu skladky jesté nesbiral
s pomocf kolektivniho systému.
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The presentation refers to the results obtained during the opening of the sealing layer of
a municipal waste landfill twenty years after its closure. The waste was dumped there
between 1999 and 2008. During the opening of the sealing layer, 10 tonnes of waste mixed
with technological material were collected as a representative sample and an extensive set
of tests were performed on the sample, mainly aimed at the possibility of separation and the
determination of the characteristics of the separated fractions. The data obtained for the
waste thus deposited was compared with the characteristics of the municipal waste currently
being weighed at the time of the seal layer uncovering.

The first major finding from the above set of experiments is the very low degradation rate
of the deposited waste. In fact, the only component not identified in the uncovered waste
was food residues. Since the section of the landfill in question was practically no longer
gassing, it was possible to judge that further decomposition would be extremely slow. The
sampled waste was subsequently separated into fractions and its composition determined. In
principle, this approximately 20-year-old waste differed minimally from the waste currently
being weighed and, surprisingly, no significant representation of electrical scrap, which had
not yet been collected using the collection system during the operation of the landfill, was
found.
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Stafi odpadu uloZeného ve sklddce (&i lépe feCeno miru jeho stabilizace) lze stanovit
zejména podle objemu a slozeni plynnych emisi. Ddlezité informace lze ale také ziskat
provedenim mikrobiologickych stanoveni, zejména ve vztahu ke struktufe a zastoupeni
aerobnich a anaerobnich mikroorganismd. Teoretické zaklady z technicky pfibuznych procesi
(napriklad bioplynowych stanic nebo vyhnivacich stupn( z ¢isténi odpadnich vod) dokdzi
dobre propojit mikrobiologicka stanoveni s mirou rozkladu p¥itomnych organickych latek.
U odpadu uloZeného ve skladce tyto teoretické zaklady narazi na mimoradnou heterogenitu
a nepredvidatelnou miru zvodnéni uloZzeného odpadu.

V pfispévku jsou popsdny moznosti odbéru vzorkd pro stanoveni mikroorganismi
nachdzejicich se v uzaviené skladce odpad(i a instrumentalni techniky vhodné pro tato
stanoveni. Zasadni dliraz je zde polozen na odbéry sklddkového vyluhu, ktery pfedstavuje
v uzavieném skladkovém télese nejvice reprezentativni matrici.

Zasadni problém, ktery byl vramci vySe vyznacenych cinnosti identifikovan, spocival
v kontinualnim zajisténi anaerobnich podminek pfi odbéru vzorku, pfi jeho transportu
a skladovania posléze pfijeho predipravé. Dalsi komplikaci potom predstavuji riizné techniky
pouzivané pro stanoveni aerobnich a anaerobnich mikroorganismd.
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Microbiological experiments in the assessment of the age of waste
in a closed landfill
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University of Chemistry and Technology Prague

Project Number and Title: SS02030008, Centre of environmental research: Waste management, circular
economy and environmetal secutiry

Programme: 2C - Monitoring of Polluted Sites

Key Words: Microbiology, Landfill

The age of waste deposited in a landfill (or better, the degree of its stabilisation) can be
determined mainly by the volume and composition of gaseous emissions. However, important
information can also be obtained by carrying out microbiological determinations, particularly
in relation to the structure and abundance of aerobic and anaerobic microorganisms.
Theoretical foundations from technically related processes (e.g. biogas plants or digestion
stages from wastewater treatment) can link microbiological determinations well to the rate of
decomposition of organic matter presentin the waste. For landfilled waste, these theoretical
foundations encounter extreme heterogeneity and unpredictable rates of aquifer dewatering
of landfilled waste.

The presentation describes sampling options for the determination of microorganisms present
in a closed landfill and instrumental techniques suitable for these determinations. A major
emphasis is placed here on the sampling of landfill leachate, which is the most representative
matrix in a closed landfill.

The major problem identified in the activities outlined above was the continuous provision
of anaerobic conditions during sample collection, transport and storage and subsequent
pre-treatment. The different techniques used for the determination of aerobic and anaerobic
micro-organisms then present a further complication.
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Aktualni poznatky k potravinovym odpadiim a dalsim bioodpadiim, jejich
sbéru, zpracovani a opétovnému vyuziti

Ing. Milos Rozkosny, Ph.D.1, Ing. Tomds Chorazy, Ph.D.2, Ing. Robert Kofinek, Ph.D.!
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Prioritni téma programu: 1C - Biologicky rozlozitelné odpady

Workshop na téma Aktualni poznatky k potravinovym odpadim a dalsim bioodpad(im, jejich sbéru,
zpracovani a opétovnému vyuziti

Klicovd slova: biologicky rozlozitelny materidl, bioodpad, potravinovy odpad, kompost, tfidént
bioodpadu, opétovné vyuziti bioodpadu, retence vody

Vramci feSeni diléi dlohy 1C ,Biologicky rozlozitelné odpady” projektu CEVOOH ,Centrum
environmentdlniho vyzkumu. Odpadové a obéhové hospodafstvi a environmentdlni
bezpecnost” je porddan workshop k problematice potravinovych odpadd a dal$ich bioodpadd,
jejich shéru, zpracovani a druhotnému vyuziti a uplatnéni kompost( a dalSich substratd
z bioodpadil v praxi, jehoz cilem je vytvoFit prostor pro diskusi k témto tematikam. Workshop
bude v prvni &asti vénovany predndskam a diskuzi o kvantifikaci, reportingu a prevenci
potravinovych odpadd, analyzam jejich vyuziti, poznatk(im z vyzkumu jejich tfidéni v praxi
a zkusenostem s osvétou a motivaci obc¢an( k jejich tiidéni v sidlech. Druhd ¢ast workshopu
bude zamérena na problematiku sbéru, tfidéni a zpracovani dalsich druh( bioodpadd,
zejména kompostovanim, a na poznatky s aplikaci a vyuzitim kompostd v praxi. Doplnén bude
o0 predstaveni vyzkum{ podpory retence vody v krajiné, méstech a obcich vyuzitim kompost
a substratl ze zpracovani téchto bioodpadd.

Ocekavame, Ze realizace workshopu, diskuze k pfedstavenym vysledkim, informaci, datim
z vefejnych prizkum( a pretrvdvajicim problémdm vhodné doplni fadu vystupd, které jsou
bezplatné volné k vyuziti prostfednictvim webovych stranek projektu CEVOOH. Z workshopu
bude pofizen zdznam, ktery bude umistén na tyto stranky.
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Current knowledge of food waste and other biowaste, their collection,
processing and reuse
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Workshop on Current knowledge of food waste and other biowaste, their collection, processing and
reuse

Keywords: biodegradable material, bio waste, food waste, compost, biowaste sorting, biowaste reuse,
water retention

As part of the solution of sub-task 1C,,Biodegradable waste* of the CEVOOH project ,Center for
Environmental Research. Waste and Circular Economy and Environmental Safety”, a workshop
is being organised on the issue of food waste and other biowaste, their collection, processing
and secondary use and application of composts and other substrates from biowaste in
practice, the aim of which is to create a space for discussion on these topics. The first part
of the workshop will be devoted to lectures and discussions on the quantification, reporting
and prevention of food waste, analyses of their use, findings from research on their sortingin
practice and experiences with educating and motivating citizens to sort them in settlements.
The second part of the workshop will focus on the collection, sorting and processing of other
types of biowaste, especially composting, and on findings on the application and use of
composts in practice. It will be supplemented by a presentation of research on supporting
water retention in the landscape, cities and municipalities by using composts and substrates
from the processing of this biowaste.

We expect that the workshop’s implementation, the discussion of the presented results,
information, data from public surveys, and persistent problems will suitably complement
the number of outputs that are freely available for use through the CEVOOH project website.
A recording of the workshop will be made and placed on this website.
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Gree Deal a dezinformace
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Klicovad slova: Dezinformace, Green Deal, vefejna podpora, komunikace

Prispévek predstavi zplsoby, jakymi dezinformace Gtoci na politiku Zelené dohody pro Evropu
@jak tyto kampané prispivaji k oslabeni verejné podpory pro klimaticka opatteni, clenstvi
Ceskeé republiky v Evropské unii a udrzeni jejiho prozdpadniho spojenectvi.

Prezentace zahrne také vysledky sociologickych priizkum(, které odhaluji, jak verejnost
vnimd Green Deal a jeho dopady, véetné ochoty financovat navrzend feSeni. Vedle analyzy
dezinformacnich narativd se predndska zaméfi na komunikacni vyzvy a nabidne doporuceni
pro efektivni komunikaci tohoto komplexniho tématu. Prezentovany budou konkrétni
priklady, jak verfejnosti srozumitelné pribliZit piinosy zelené transformace a Gcinné celit

dezinformacnim kampanim.

m
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Green Deal and Disinfomation

Mgr. Jitka Cernosovd
Department of Strategic Communication Office of the Government

Key Words: Green Deal, Disinformation, Communications, Public support

The contribution will present the ways in which disinformation targets the European Green
Deal policy and how these campaigns contribute to weakening public support for climate
measures, the Czech Republic’'s membership in the European Union, and its pro-Western
alliances.

The presentation will also include results from sociological surveys that reveal public
perceptions of the Green Deal and its impacts, including the willingness to finance proposed
solutions. In addition to analyzing disinformation narratives, the lecture will address
communication challenges and provide recommendations for effectively conveying this
complex topic. Specific examples will be presented to illustrate how to clearly communicate
the benefits of the green transition to the public and effectively counter disinformation
campaigns.

_m
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Ktera opatieni na ochranu Zivotniho prostedi by se podle Cechii méla
prijmout?

Iva Zvérinovd, Ph.D.; Milan §c'asny, Ph.D.; Mgr. Silvia Petty
Univerzita Karlova, Centrum pro otdzky Zivotniho prostredi

(islo a nazev projektu: SS04030013: Centrum socio-ekonomického vwizkumu dopadii
environmentalnich politik

Program: Projekt je podpofen Technologickou agenturou Ceské republiky (TA CR) v ramci Programu
Prostredi pro zivot.

Klicovad slova: pFijatelnost opatfeni na ochranu zZivotniho prostredi, postoje, vefejné minénf,
dotaznikové Setfent

Cilem vyzkumu je zjistit pfijatelnost politik a konkrétnich opatfeni na ochranu Zivotniho
prostfedi a prijatelnost vystavby elektraren. Dals$im cilem je identifikovat segmenty
obyvatel na zakladé sociodemografickych charakteristik, které podporuji & nepodporuji
zavedeni rdznych environmentdalnich opatfeni. Pro porozuméni postoj(i k rliznym opatfenim
analyzujeme data z dotaznikového Setfeni obyvatel CR, které jsme realizovali v kvétnu 2024.
Vzorek dospélé populace obyvatel CR ve véku 18-74 let je reprezentativni podle nékolika
sociodemografickych charakteristik (pohlavi, vzdélani, vék, kraj). Velikost vzorku je 2 400
respondentd. Vzorek byl ziskan kvétnim vybérem z aktivné spravovaného online panelu. Data
byla analyzovdna s pomoci faktorové analyzy a generalizované ordinalni logistické regrese
a vizualizovana.

Vysledky ukazuji, Ze vétsina Cechil se shodne, Ze by se méla zavést opatfeni na Setrné
hospodareni s vodou (napf. budovani malych vodnich nadrzi a rybnik(i podporuje 86 %)
a opatfeni v oblasti obéhového hospodafstvi. Vysoké podpore se také tési vétsina dotaci,
napf. na zatepleni &i na vefejnou dopravu. Vyjimkou jsou dotace na produkci jedlého hmyzu,
které nepodporuje 63 % obyvatel.

V oblasti energetiky by vétsina Cechtl (71 % aZ 67 %) zvy3ovala podil vodnf, sluneéni a vétrné
energie v narodnim energetickém mixu. Okolo poloviny respondentd (54 %) je pro zvySovani
podilu jaderné energie. Velkd cast respondenti se nedokdzala rozhodnout o budoucnosti
zemniho plynu, zda sniZovat ¢i zvySovat jeho podil (38 % nerozhodnych). Naopak podle
57 % dotdzanych by se mél sniZzovat podil uhli a ropy. Ackoliv obnovitelné zdroje maji
obecné vysokou podporu, vystavba vétrnych elektraren pak narazi nékdy na odpor obci.
Se stavbou nové vétrné elektrarny ve vzdalenosti 500 metril od posledniho domu obce by
spiSe ¢i rozhodné souhlasilo 40 %. Tento podil se ale zvysuje ¢i sniZzuje podle zplsobu vyuziti
poskytnuté financni nahrady. Nejvétsi ¢ast lidi by souhlasila, kdyby byla vyuZzita na snizeni
plateb obyvatelil obce za energie (61 %). Nejméné populdrni je poskytnuti penéz obci bez
urceni dcelu (25 %).

_m
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Narodni hygienické pozadavky na uzitkovou vodu a jeji vyrobu
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Cislo a ndzev projektu: SS01010179: Stanoven{ hygienickych pozadavkd na recyklovanou vodu
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Program: Projekt je podpofen Technologickou agenturou Ceské republiky (TA CR).

Klicova slova: Recyklace vody; uzitkovd voda; legislativa; hygienické pozadavky; redukce patogent

Stdtni zdravotni Ustav zpracoval ,Metodické doporuceni pro hygienické pozadavky na
uzitkovou vodu”, které ministerstvo zdravotnictvi na podzim 2023 vydalo ve Véstniku MZ
a které je predobrazem budouci pravni Gpravy uzitkové vody v CR. Zakladni pozadavek je
zaloZen na modernim pfistupu definovani prijatelné miry ndkazy z uzitkové vody a stim
spojenym pozadavkem na UGcinnost technologie cisténi, definovanou jako odstranéni
referencnich patogend. Technologie by mély pfed uvedenim na trh prochdzet odbornym
posouzenim, zda jsou pozadované redukce schopny. Nezdvadnost uZitkové vody by se méla
sledovat pomoci provozniho a verifikacniho monitorovani. K dalsim ddleZitym opatfenim
patii prevence nelimyslného propojent se systémem pitné vody.

m
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National safety requirements for non-potable water and its treatment
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As an output of the project ,Determination of hygienic requirements for recycled water
used in buildings and fountains or urban water features” (TACR $S01010179), the National
Institute of Public Health has developed a ,Methodological recommendation for hygienic
requirements for non-potable water”, which was published by the Ministry of Health in the
Ministry of Health Bulletin in autumn 2023 and is a preview of the future requlation of non-
potable water in the Czech Republic. The basic requirement is based on the modern approach
of defining an acceptable level of infection from use of non-potable water and the associated
requirement for the effectiveness of the treatment technology, defined as the removal of
reference pathogens. The technologies should undergo a professional assessment of their
ability to achieve the required reduction before being marketed. The safety of non-potable
water should be monitored by means of operational and verification monitoring. Other
important measuresinclude the prevention of inadvertent cross-connection between systems
of non-potable and potable (drinking) water.

_m
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Jak podporit prirodé blizké procesy na dolnim Labi - vystupy mezioborové
studie.
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(islo a nazev projektu: SS03010279 Optimalizace managementu dolniho tiseku Labe s ohledem na
pritomnost biotopu 3270 a zlepseni hydromorfologického stavu na zakladé mezioborové
studie.

Prioritni téma programu: 1.3. Hydrogeologické a hydrologické vlastnosti ficnich sedimentd, zejména
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Klicovad slova: hydromorfologie, hydrologie, bahnité fi¢ni ndplavy, transport sediment, fiéni
kontinuum, vegetace, Natura 2000, Labe

a to z pohledu hydrologického, geomorfologického, sedimentologického, geochemického,
botanického a technicko-hospoddiského aplikovaného vyzkumu. Cilem projektu bylo pfinést
nové poznatky, které doposud chybély v mozaice informaci o piirodnich pomérech a vlivu
clovéka na ekosystémy dolniho Labe. Dalsim krokem bylo tyto poznatky interpretovat
pomoci nejmodernéjsich prirodovédeckych poznatk( a intrerpretovat je ve vztahu k moznym
optimalizaénim opatfenim, které by vedly k posileni pfirodé blizké morfodynamiky
a ustavovani a fungovani biotopl a rostlinnych spolecenstev vazanych na dsek Labe mezi
Strekovem a statni hranici se SRN. Hydrologicka ¢dst projektu se zamérila na problematiku
odstranéni Sumu vstupnich casovych fad pritoku a na kalibraci a validaci vybranych modeld
hydrologické bilance. Zasadnim vystupem byla tvorba hydrodynamického modelu HEC-RAS,
jeho validace a kalibrace. Hydrologické modelovani respektovalo problematiku globalni
klimatické zmény. Pro zdjmové Gzemi byly vytvoreny scénare vyvoje klimatu v nejblizsich
dekadach. Na to navazala simulace hydrologické bilance v podminkdch klimatické zmény.
Fluvidlné-geomorfologické analyzy se zaméfily na morfologickou variabilitu naplavi
v zdjmovém (zemi. Byla vytvorena specializovand mapa monitorujici hydromorfologickou
kvalitu dolniho Labe. Zrnitostni analyzy pfinesly klicové informace o variabilité povrchové
i podpovrchové zrnitosti naplavd, a to jak v pricnych, tak i podélnych transektech. Botanicka
¢ast vyzkumu se orientovala na vztahy mezi druhy rostlin naplavi dolniho Labe a jejich
semennou bankou a parametry prostfedi za pomoci kultivacénich pokusd v klimatickych
boxech. Za optimdlnich rlistovych podminek ve vegetaéni sezoné 2023 probéhlo mapovani
kvality typu pfirodniho stanovisté 3270 (bahnité fi¢ni ndplavy) véetné vegetacni mozaiky
vybranych naplavi. Posledni ¢asti vyzkumné zpravy projektu byla pfiprava vodohospodarsko-
technické studie, ktera se zaméfila na moznosti optimalizace hydromorfologickych,
stanovistnich a vodohospodaiskych podminek dolniho Labe. S vyuZzitim dat projektu byla
navrZzena koncepce obnovy a revitalizace fluvidlniho prostredi dolniho Labe s ukazkami
moznych realizaci v s ohledem na Gzemnf planovani.
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How to promote nature-friendly processes on the Lower Elbe - outputs of
an interdisciplinary study.
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The interdisciplinary study brings synthetic knowledge about the functioning of the
fluvial system of the Lower Elbe from the perspective of hydrological, geomorphological,
sedimentological, geochemical, botanical and technical-economic applied research. The
aim of the project was to bring new knowledge that was previously missing in the mosaic
of information on natural conditions and human influence on the Lower Elbe ecosystems.
The next step was to interpret this knowledge using state-of-the-art natural science and to
interpretitin relation to possible optimization measures that would lead to the enhancement
of nature-like morphodynamics and the establishment and functioning of habitats and plant
communities associated with the Elbe section between Stfekov and the state border with
Germany. The hydrological part of the project focused on the issue of removing noise from the
input flow time series and on the calibration and validation of selected hydrological balance
models. The main output was the development of the hydrodynamic model HEC-RAS, its
validation and calibration. The hydrological modelling respected the issue of global climate
change. Scenarios of climate evolution in the next decades were developed for the area of
interest. This was followed by the simulation of the hydrological balance under climate change.
Fluvial-geomorphological analyses focused on the morphological variability of the alluvium
in the area of interest. A specialised map monitoring the hydromorphological quality of the
Lower Elbe was created. The grain size analyses provided key information on the variability
of surface and subsurface grain size of the alluvium, both in transverse and longitudinal
transects. The botanical part of the research focused on the relationships between the
plant species of the Lower Elbe alluvium and their seed bank and environmental parameters
using cultivation experiments in climate boxes. Under optimal growing conditions in the
2023 growing season, the quality of habitat type 3270 (muddy river alluvium) was mapped,
including the vegetation mosaic of the selected alluvium. The last part of the project research
report was the preparation of a water management study, which focused on the possibilities of
optimising the hydromorphological, habitat and water management conditions of the Lower
Elbe. Using the project data, a concept for the restoration and revitalisation of the fluvial
environment of the Lower Elbe was proposed, with examples of possible implementations
with regard to spatial planning.
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Priklad vyuziti katalogu opatieni v krajiné na mistech ohrozenych
privalovymi povodnémi a klimatickymi extrémy

Ing. Petr Basta, Ing. Vaclav Hradilek, RNDr. Michal Seres, Ph.D.

Ceskd zemédélskd univerzita v Praze
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Klicova slova: klimatické extrémy, zranitelnost, adaptacni opatfent, katalog opatfeni, kritické body
pFivalovych povodni

Tento pfispévek se zabyva mozZnostmi vyuZiti komplexniho katalogu opatfeni k feSeni
naléhavych problémd, kterym celi krajina v ddsledku zmény klimatu. Identifikovanim
zranitelnych oblasti a efektivnim vyuzivdnim pfirodé blizkych adaptacnich opatfeni miizeme
vybudovat odolnéjsi a udrzitelnéjsi prostredi.

Prvnim krokem je definice prioritnich oblasti ohrozenych dopady hydrometeorologickych
extrémd; v nasem konkrétnim pripadé zejména piivalovymi povodnémi. K tomuto Gcelu je
aplikovdna v prostfedi GIS metodika identifikace kritickych bodi ptivalovych povodni. N&s
pristup se vSak neomezuje pouze na negativni dopady v intravilanu obci, nybrz na zranitelnost
v celé ploSe povodi. To vse za soucasnych klimatickych podminek, ale i v kontextu budouciho
vyvoje klimatu vyuzitim klimatickych scéndil. Vysledkem jsou oblasti identifikované jako
potencidlné zranitelné vici extrémnim srazkam, pficemZ mira rizika a zranitelnosti je
kvantifikovana kvantitativnimi a kvalitativnimi indexy.

Dalsim krokem je aplikace katalogu opatfeni. Plijde o interaktivni databazi opatfeni, ktera
svou komplexnosti zahrne adaptacni zdsahy jak na tocich, tak v ploSe povodi na zemédélské,
lesnii urbanizované pddé. Katalog na zékladé druhu a miry rizika, vyhodnoceného na zakladé
pfedchozi GIS analyzy, provede predvybér opatieni potencidlné vhodnych kvyporadani
se s timto rizikem. Takto vybrana opatfeni katalog nasledné zhodnoti na zdkladé hledisek,
jako je efektivita opatfeni v(i¢i danym rizikim, odhad financni ndrocnosti jejich realizace,
vhodnost jejich realizace na konkrétnim typu pozemku a dalSich. UZivatel katalogu tak ziska
uceleny prehled o vyhoddch, nevyhodach a celkové relevanci vybranych adaptacnich opatreni
zasazenych na konkrétni lokalitu, coz mu vyrazné usnadni finalni vybér. Katalog opatreni tak
pom(zZe zefektivnit cely proces adaptace krajiny viici dopadim klimatické zmény.
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Example of using the Catalogue of Landscape Measures in places
threatened by flash floods and climatic extremes
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(zech University of Life Sciences Prague
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Key Words: Climatic extremes, Vulnerability, Adaptation measures, Catalogue of measures, Critical
points of flash floods

This paper investigates the potential of utilising a comprehensive catalogue of measures to
address the pressing challenges posed by climate change to the landscape. By identifying
areas susceptible to the effects of climate change and employing nature-based adaptation
measures effectively, itis possible to construct a more resilient and sustainable environment.

The initial step is to delineate the priority areas susceptible to the consequences of
hydrometeorological extremes, with flash floods serving as a case in point. To this end,
a methodology for identifying critical points of flash floods is applied in a GIS environment.
However, our approach is not limited to the negative impacts within the intracommunity area,
but extends to the vulnerability across the entire catchment area. This is conducted under
current climate conditions, as well as in the context of future global change through the
utilisation of climate scenarios. Consequently, areas are identified as potentially vulnerable
to extreme precipitation events, with the level of risk and vulnerability quantified through
the application of quantitative and qualitative indices.

The subsequent phase is the implementation of the catalogue of measures. The database will
beinteractiveand willincludeadaptationinterventions onwaterstreamsandin the catchment
area on agricultural, forest and urbanised land. The catalogue will pre-select measures that
may be suitable for addressing this risk, based on the type and level of risk identified in the
previous GIS analysis. Subsequently, the catalogue will evaluate the selected measures in
accordance with a number of criteria, including their effectiveness, the estimated financial
cost of their implementation, and their overall suitability. The user of the catalogue will thus
be furnished with a comprehensive overview of adaptation measures relevance for a specific
location. The catalogue of measures will thus assist in the streamlining of the entire process
of landscape adaptation to the impacts of climate change.
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Emise sklenikovych plynii z Cistiren odpadnich vod
a moznosti jejich snizeni

Mgr. Miroslav Havrdnek?, Ing. Petr Bazill, RNDr. Ivana Kopeckd, Ph.D.!
Bc. Martina Plecitd?, Ing. Lenka Smetanovd?, RNDr. Josef K. Fuksa, (Sc.2
Ing. Miroslav Cespiva, Ph.D.3, Ing. Petra Zabloudilovd, Ph.D. 3
1 CENIA, 2 VOV TGM v.v.i., 3 VUZT, v.v.i.

(islo a ndzev projektu: SS06010441 Emise sklenikowyich plyn(i z Eistiren odpadnich vod a moznosti
jejich snizeni

Prioritni téma programu: novd technologicka feSeni zaméfend na snizovdni emisi sklenikovych plyn,
program Prosttedi pro Zivot

Klicovd slova: sklenikové plyny, ¢istirna odpadnich vod, emise

Projekt md dva hlavni cile. Prvnim cilem je na zakladé testovdnina modelovém/poloprovoznim
plynd pfi zachovani dostate¢né dcinnosti ¢isténi odpadnich vod. Druhym cilem projektu je
mérenim stanovit emise CH, a N,0 z redlnych komundlnich ¢istiren odpadnich vod a na zdkladé
takto namérenych hodnot stanovit emisnifaktory projednotlivé plyny, které nasledné ptispé&ji
ke zpfesnéni ndrodnich inventur sklenikovych plynd pro pfislusnou zdrojovou kategorii.

Vlastni mérfeni probihd na otevienych hladinach provzdusnovanych nddrzi Cistiren. Plyny
(CO,, CH4 a N,0) jsou jimany v komofe s otevienym dnem umisténé na plovacich na hladiné
nadrze. Komora je kontinualné proplachovdna Cistym vzduchem s konstantnim pritokem.
Koncentrace plyn( na vystupu z komory je kontinudlné méfena fotoakustickym plynovym
analyzatorem. Z naméfenych koncentraci a zndmého pritoku vzduchu komorou jsou
stanoveny emise (hmotnostni toky) sledovanych plyni.

Ovérovani zavislosti emisi plynll na operacnich podminkach cisticiho procesu provddime na
malé &istirné odpadnich vod v aredlu VUV TGM, v.v.i. Mé&feni emisi z redlnych komunélnich
&istiren odpadnich vod provddime zejména na technologiich, které jsou v Ceské republice
nejvice zastoupeny a maji vyznamné podily na objemu zpracovavanych odpadnich vod - tj.
na mechanicko-biologickych komunalnich Cistirndch odpadnich vod o velikosti 2 000 az
100000 EO s rdznym technologickym uspofadanim. Soubézné se stanovenim emisi
jednotlivych plyni vzdy sledujeme i dalsi parametry cCistirenského procesu, jako napf. teplotu
vody, pH, koncentraci rozpusténého kysliku, pritok a koncentraci odpadni vody v dobé
méreni v pFislusnych technologickych mistech atd.
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Greenhouse gas emissions from wastewater treatment plants
and possibilities of their reduction

Mgr. Miroslav Havrdnek?, Ing. Petr Bazill, RNDr. Ivana Kopeckd, Ph.D.!
Bc. Martina Plecitd?, Ing. Lenka Smetanovd?, RNDr. Josef K. Fuksa, (Sc.2
Ing. Miroslav Cespiva, Ph.D.3, Ing. Petra Zabloudilovd, Ph.D. 3
1 CENIA, 2 TGM WRI, p.r.i., 3 RIAE, p.r.i.

Project Number and Title: SS06010441 Greenhouse gas emissions from wastewater treatment plants
and their reduction options

Programme: New technological solutions aimed at reducing greenhouse gas emissions

Key Words: greenhouse gases, wastewater treatment plant, emissions

There are two main objectives in this project. The first objective is to define the conditions
under which a WWTP can be operated with lower greenhouse gas emissions while maintaining
sufficient wastewater treatment efficiency, based on testing at a model/semi-operational
facility. The second objective of the project is to directly measure the CH, and N,0 emissions
from real municipal wastewater treatment plants and, on the basis of the measured values,
establish emission factors for individual gases which will subsequently contribute to the
refinement of the national GHG inventories for the respective source category.

The actual measurements are carried out on the open surface of the aeration tanks of the
treatment plants. The gases (CO,, CH,4 and N,0) are collected in an open-bottomed chamber
located on floats at the tank surface. The chamber is continuously flushed with clean air at
a constant flow rate. The gas concentration at the outlet of the chamber is continuously
measured by a photoacoustic gas analyser. From the measured concentrations and the
known air flow through the chamber, the emissions (mass fluxes) of the monitored gases are
calculated.

Verification of the dependence of gas emissions on the operational conditions of the treatment
process is carried out at a small wastewater treatment plant in TGM WRI. Measurements of
emissions from real municipal wastewater treatment plants are carried out mainly on the
technologies that are the most represented in the Czech Republic and have significant shares
on the volume of treated wastewater - i.e. on mechanical-biological municipal wastewater
treatment plants of the size of 2 000 to 100 000 PE with different technological arrangements.
In parallel with the determination of the emissions of individual gases, we always monitor
other parameters of the treatment process, such as water temperature, pH, dissolved oxygen
concentration, flow rate and concentration of wastewater at the time of measurement at the
relevant process points, etc.
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Predstaveni interaktivniho znalostniho portalu SoilPass pro informace
o hygienickém stavu zemédélskych ptd v CR

Mgr. Jan Skdla, Ph.D.
Wizkumny dstav monitoringu a ochrany pady, v.v.i.

(islo a nazev projektu: SS03010364 Systém na podporu rozhodovani pfi hodnocent kvality ptidy
z hlediska obsahu rizikovych latek v zemédélskyich pidach Ceské republiky

Prioritni téma programu: ochrana vody, pddy, horninového prostredi a dalSich prirodnich zdrojl

Klicovad slova: plda, digitdlni mapovani p(d, znecistént, strojové uceni, znalostni portal

Prezentace a prakticka ukdzka v ptispévku predstavi stézejni vystup projektu SS03010364
v podobé interaktivniho znalostniho portalu ,SoilPAss = ,Soil Pollution Assesment”
(https://soilpass.vumop.cz/), ktery je vysledkem prostorového prediktivniho modelovani.
Naprogramované uzivatelské rozhraniintegruje postup, jak ze zdrojovyich dat dostupnych v CR
ziskat poZzadované a srozumitelnéinformace o predpokladaném hygienickém stavu pady, tedy
simuluje expertni priizkum a vyuziva existujici datové zdroje v CR k poskytnuti srozumitelného
vystupu, aniz by aplikace poskytovala individualni data jednotlivych gestor(i. Zaroven se
interaktivni portal inovativnim zplsobem vypofadava s poskytnutim kompletnich informaci
o vystupech z prediktivniho prostorového modelu vcetné prace s nejistotou vlastnich vystupl,
coz neni bézna praxe pii zverejnéni mapovych vystup(. Pro kazdy prediktivni povrch obsahu
rizikovych latek/prvkd je k dispozici stazitelny metainformaéni zaznam, kde jsou zpracovdny
ucelené informace o vstupnich datech, postupu tvorby a vyhodnoceni prediktivniho modelu,
coz umoznuje reprodukovani postupu tvorby map. Pfi tvorbé map byl pouzivdn algoritmus
kvantilové formy nahodnych lesd ze skupiny metod strojového uceni, jehoz vyhodou je
schopnost odhadnout kvantily modelované proménné pro vSechna mista predikce, a tim
ziskat i distribucni parametry pravdépodobné hodnoty cilové proménné. Proto pouzity model
umoziuje lokalni hodnocent spolehlivosti modelu, pomoci Sitky predikéniho intervalu, ktera
dopliuje celkovou miru presnosti modelu kvantifikovanou z rozdilil predikovanych a skutecné
naméfenych hodnot v souboru dat odejmutych z primarniho vzorku pted vlastnim trénovanim
modelu. Principem algoritm( strojového ucenf je automatické extrakce (,nauceni se”) cenné
informace z trénovacich dat, a naucené vzory aplikovat na prostorové prediktivni modelovani
mimo trénovaci data. V pfipadé (geo)chemického prediktivniho mapovani jsou tyto vzory
odvozovany na zdkladé vztahu mezi pldnimi obsahy prvk(/latek a dalsimi popisnymi
proménnymi zZivotniho prostfedi postihujici pidné-geologické, klimatické, geomorfologické
podminky i parametrizujizdrojeavstupy prvk(a cizorodych latek do prostredi. VySe uvedenym
algoritmem byly natrénovany prediktivni modely nejen pro odhad koncentraci prvk(/latek
v pudé, ale také pravdépodobnostné indikatorové modely prekroceni relevantnich limitnich
podstatnym zpisobem pFispiva ke zvySeni soucasné trovné znalosti o hygienickém stavu pid,
nebot srovnatelny informaéni nastroj prozatim nebyl v Ceské republice vytvoten.
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Launch of SoilPass, an interactive knowledge portal providing
information on the hygienic status of Czech agricultural soils

Dr., MSc Jan Skala
Research Institute for Soil and Water Conservation

Project Number and Title SS03010364 Soil evaluation decision support system for soil quality with
special reference to contents of risky substances in agricultural soils in the Czech Republic

Programme Protection of water, soil, geological resources and other natural resources

Key Words soil, digital soil mapping, pollution, machine learning, knowledge portal

The presentation and practical demonstration will introduce the main output of the
project SS03010364, which is the interactive knowledge portal ,SoilPAss = ,Soil Pollution
Assessment” (https://soilpass.vumop.cz/). The programmed user interface presents a
procedure to extract the required and understandable information on the expected soil
hygiene status from the source data available in the Czech Republic - i.e. it simulates an
expert practice and uses existing data sources to provide an understandable output, without
free availability of individual data of each data keeper. At the same time, the interactive portal
takes an innovative approach to providing full information about the results of the predictive
spatial model, including the treatment of the uncertainty of the results themselves, which is
not common practice in the publication of map results. A downloadable meta-information
record is provided for each predictive chemical compound/element content, containing
comprehensive information on the input data, the process of building and evaluating the
predictive model, allowing the map-building process to be reproduced. A quantile random
forest algorithm from the family of machine learning methods was used in the map creation
process, which has the advantage of being able to estimate the quantiles of the modelled
variable, thus obtaining the distribution parameters of the probable value of the target
variable. Therefore, the model allows for a local assessment of the model’s uncertainty using
the width of the predictioninterval, which complements the overall modelaccuracy quantified
from the differences between predicted and actual measured values in the dataset subtracted
from the primary sample before training the model. The principle of machine learning is to
extract (,learn”) valuable information from the training data and apply the learned patterns
to spatial predictive modelling outside the feature space of training data. In the case of (geo)
chemical predictive mapping, these patterns are derived from the relationship between soil
elemental/substance contents and other descriptive environmental variables relating to
soil-geological, climatic, geomorphological conditions or parameterising sources and inputs
of contaminants to the environment. The above algorithm has been used to train predictive
models not only for estimating concentrations of individual elements/compounds in soil,
but also probabilistic indicator models for exceeding relevant safety thresholds for soil
contamination. The developed interactive interface for accessing digital maps contributes
significantly to improving the current knowledge of the hygienic status of soils, as no
comparable information tool has been developed in the Czech Republic.
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Predstavujeme novy projekt EkoAS - Ekonomické aspekty sanace
kontaminovanych mist a brownfieldii z pohledu verejné spravy

Ing. Jifi Valta, RNDr. Zdenék Suchdnek
Ceskd informacni agentura Zivotniho prostredi

(islo a nazev projektu: SS07010039 Ekonomické aspekty sanace kontaminovanych mist a brownfieldi
z pohledu verejné spravy (EkoAS, 2024-2026)

Prioritni téma programu: prezentace zamérd a vystup( dalSich projekt(i podpotenych z programu
Prostredi pro zivot, jehoZ garantem je Ministerstvo Zivotniho prostredi

Klicovad slova: ekonomickd analyza ndkladi dekontaminace, sanacni metody, sanacni techniky
a technologie, kontaminovand mista, staré ekologické zatéze, SEKM, koncepce managementu
a sanaci kontaminovanych mist

Pres nesporné Gspéchyv poznaniproblematiky kontaminovanych mistav jejich dekontaminaci
v (R za poslednich 30 let je pfed ndmi stale velké mnozstvi lokalit a objemu kontaminace,
které musi byt pro dosazeni prijatelného stavu pro Zivotni prostiedi a zdravi obyvatel
postupné sanovano a dekontaminovéno. K potfebé MZP vyjadfené v rdmci 7. vyzvy programu
Prosttedi pro Zivot TACR jako prioritni vyzkumny cil ,podpofit vyzkum ekonomickych aspekt
dekontaminace brownfields a feseni starych ekologickych zatézi z pohledu statni spravy
a samospravy” jsme predlozili ndvrh projektu, ktery byl v dubnu 2024 pfijat.

V projektu se v letech 2024-2026 zaméfujeme na vytvofeni inovativnich nastrojd, navrhi
postup(ia aktualizaci metodickych postupd v oblasti kontaminovanych mist. Cilem projektu je
prostfednictvim vyzkumu zalozeného na ekonomické a databdzové analyze pfispét k posouzeni
stdvajici politiky statu v oblasti kontaminace a k navrzeni koncepce pro management a sanaci
kontaminovanych mist a brownfieldd. Tyto ndvrhy budou zohlednovat Ginosnost jednotlivych
relevantnich opatfeni a povedou k efektivnéjsimu pfistupu k problematice odstrafiovani
kontaminace a regenerace brownfieldd. Projekt dale poskytne podklady pro rozsifeni systému
evidence kontaminovanych mist (SEKM). V souc¢asné dobé je SEKM spiSe podrobnou evidenci
provedenych sanacnich projekt(i a navrhil na sanacéni opatfeni. Cilem projektu je navrhnout
takové inovace, aby mohl byt vice vyuzivdn jako efektivni ndstroj pro rozhodovdni o pfipadné
dekontaminaci daného tizemi. CtyFi pracovni oblasti projektu jsou:

1. Ekonomickd analyza ocenovani vefejnych statk(i a nakladd na sanace a ndstroj pro
rozhodovani o nakladech. Cilem je podpofit vykon vefejné spravy v problematice
kontaminovanych mist a brownfieldl, pfedevsim z hlediska ekonomické (nosnosti
jednotlivych relevantnich opatfeni.

2. Podklady pro vyhledavdni a publikovdni parametrl sanaci kontaminovanych mist
(KM) a rozhodovdni o ndkladech. Cilem je navrhnout typologii/katalogizaci sanaénich
metod pro pouZziti typd jako vyhledavaciho/filtrovaciho parametru a sestavit nakladové
parametry sanaci pro nastroj — modul - pro rozhodovéani MZP a dale vytvoFit publikaéni
a reportingovy nastroj v podobé mapy s Gzemnfi distribuci ndklad(i na sanaci a scéndrl
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sniZovani kontaminacni zatéze.

3. Predbézny priazkum/audit neprozkoumanych lokalit provadény na zadkladé nowych
srovnavacich kritérii a aktualizace metodického pokynu. Cilem je navrhnout novd
srovnavaci kritéria pro posuzovani koncentraci skodlivin v zeminach, podzemnich vodach

a pddnim vzduchu v zdvislosti na zpGsobu funkéniho vyuzivani Gzemi pro aktualizaci
metodického pokynu (MP) MZP Indikdtory, pfipadné pro navrh nového MP.

4. Statni politika a koncepce redukce kontaminacni zdtéZe a prezentace novinek
v metodickych pokynech MZP. Cilem je, na zkladé reerse ceské a mezinarodnf legislativy
a vyhodnoceni vyvoje vefejného financovdni v oblasti snizovani kontaminacni zatéze
z kontaminovanych lokalit a brownfieldd, souhrnné vyhodnotit relevantni politiku
statu v obdobi 2004-2023, vypracovat ndvrh koncepce pro management a sanaci KM
a brownfieldd v CR v horizontech 2030, 2040, 2050 a vypracovat a s odbornou vefejnosti
projednat navrhy aktualizovanych metodickych pokynd MZP a seznamit ji s vystupy
projektu.

Hlavnim fesitelem projektu je Ceska informaéni agentura Zivotniho prostfedi (CENIA),
partnery jsou Fakulta hornicko-geologickd Vysoké Skoly banské - Technické univerzity
Ostrava a AQD-envitest, s.r.o.
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We present the new EkoAS project - Economic aspects of remediation
of contaminated sites and brownfields from the perspective of public
administration

Ing. Jifi Valta, RNDr. Zdenek Suchdnek
(zech Environmental Information Agency

Project number and name: SS07010039 Economic aspects of remediation of contaminated sites and
brownfields from the point of view of public administration (EkoAS, 2024-2026)

Priority topic of the program: presentation of plans and outputs of other projects supported by the
Environment for Life program, whose guarantor is the Ministry of the Environment

Key words: economic analysis of decontamination costs, remediation methods, remediation
techniques and technologies, contaminated sites, old environmental burdens, SEKM, concept
of management and remediation of contaminated sites

Despite indisputable success in understanding the issue of contaminated sites and their
decontamination in the Czech Republic over the past 30 years, there is still a large number of
locations and volumes of contamination in front of us, which must be gradually remediated
and decontaminated in order to achieve an acceptable state for the environment and the
health of the population. We submitted a project proposal, which was accepted in April 2024,
tothe need of the MoE expressed within the 7th challenge of the Environment for Life program
of Technological Agency of the Czech Republic as a priority research goal ,to support research
into the economic aspects of brownfield decontamination and the solution of old ecological
burdens from the point of view of state administration and self-government”.

In the project, planed for the years 2024-2026, we are focusing on the creation of
innovative tools, proposed procedures and updates of methodological procedures in the
area of contaminated sites. The goal of the project is, through research based on economic
and database analysis, to contribute to the assessment of the state’s current policy in the
field of contamination and to design a concept for the management and remediation of
contaminated sites and brownfields. These proposals will take into account the efficiency
of individual relevant measures and will lead to a more effective approach to the problem
of removing contamination and regeneration of brownfields. The project will also provide
the basis for the expansion of the contaminated sites registration system (SEKM). Currently,
SEKM is more of a detailed record of implemented remediation projects and proposals for
remediation measures. The goal of the project is to propose such innovations so that it can be
used more effectively as an effective tool for deciding on the possible decontamination of the
given area. The four working areas of the project are:

1. Economic analysis of valuation of public goods and rehabilitation costs and tool for
cost decision making. The aim is to support the performance of public administration in
the issue of contaminated sites and brownfields, primarily from the point of view of the
economic viability of individual relevant measures.
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2. Basis for searching and publishing the parameters of remediation of contaminated sites
(KM) and decision making on costs. The goal is to propose a typology/clasification of
remediation methods for the use of types as a search/filter parameter and to compile
cost parameters of remediation for a tool - module - for decision-making by the MoE
and to create a publication and reporting tool in the form of a map with the territorial
distribution of remediation costs and scenarios for reducing the contamination load.

3. Preliminary survey/audit of unexplored sites carried out on the basis of new comparative
criteria and updating of the methodological instruction. The goal is to propose new
comparative criteria for assessing the concentrations of pollutants in soil, groundwater
and soil air depending on the functional use of land for the update of the methodological
instruction (MP) of the Ministry of Agriculture Indicators, or for the proposal of a new MP.

4. State policy and concept of contamination load reduction and presentation of novelties
in the methodological instructions of the MoE. The aim is, on the basis of a research
of Czech and international legislation and an evaluation of the development of public
financing in the area of reducing the contamination burden from contaminated sites
and brownfields, to comprehensively evaluate the relevant state policy in the period
2004-2023, to develop a draft concept for the management and remediation of KM and
brownfields in the Czech Republicin horizons 2030, 2040, 2050, and develop and discuss
with the professional public the drafts of the updated methodological guidelines of the
MoE and familiarize it with the outputs of the project.

The main researcher of the project is the Czech Environmental Information Agency (CENIA),
partners and co-researchers are the Faculty of Mining and Geology of the University of Mining
and Technology Ostrava and AQD-envitest, s.r.o.
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Technologicka tprava chudé Ni-Co lateritové rudy

Martin Strba
Ceskd geologickd sluzba

Cislo a ndzev projektu: 502030023 Horninové prostfedi a nerostné suroviny ,RENS”
Prioritni téma programu: nerostné suroviny
Klicova slova: laterit, nikl, kobalt, strategické suroviny, technologicka Gprava

Nikl a kobalt patfi mezi kritické suroviny, bez kterych si moderni priimysl a technologie
lze jen té7ko predstavit. V Ceské republice se nikl a kobalt nachdzi napfiklad v lateritech
v okoli Kfemze. Kfemzské laterity vznikly zvétrdvanim ultrabazickych hornin v podminkdch
subtropického vlhkého klimatu. V lateritizované vrstvé, ktera ma hloubku 10-30 metr(, se
nakoncentrovaly prvky vylouzené z pdvodni horniny, ¢imz vzniklo loZisko niklu a kobaltu.
Koncentrace zajmovych prvki neni stejna v celé hloubce lateritu, vjeji nejsvrchnéjsi casti
je nejchudsi. Pravé Ni-Co chuda ruda z nejsvrchnéjsi partie lateritu byla v ramci vyzkumu
technologicky upravovana.

Soucasna strategie zpracovanf loZisek nerostnych surovin veli vyuzit veSkery materidl, ktery se
na loZisku nachazi. V pripadé chudé svrchni vrstvy laterit(, kde jsou velmi nizké koncentrace
niklu (kolem 1 000 ppm) a kobaltu (kolem 100 ppm) to znamena, Ze jen zlomek z celkového
objemu bude tvofen koncentratem niklu, kobaltu a pfipadné dalSich kov(i. Zbyly material by
mél rovnéz najit své vyuziti.

V tomto vyzkumu jsou popsany technologické Gpravy, které vedou nejenom k nakoncentrovani
niklu, kobaltu a dal$ich kov(. Je zde i zamysleni nad vyuzitim zbylého materialu, ktery by
v minulosti byl povaZzovan za odpad. V souc¢asném zp(lisobu uvazovani o vyuziti surovinje nutné
itento materidl umét upravit a zuslechtit tak, aby se dal vyuzit napfiklad ve stavebnictvi nebo
zemédélstvi. Tento vyzkum vychazi z technologickych dprav, které jsou Setrné k Zivotnimu
prostfedi. Vyuzivd kombinace vhodného zrnitostniho tfidéni, magnetické separace za sucha,
v suspenzi a gravitacniho tfidéni.
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Technological pre-treatment of poor Ni-Co laterite ore

Martin Strba
(zech Geological Survey

Project number and name: SS02030023 Rock Environment and Mineral Resources ,RENS”
Programme priority theme: Raw materials
Keywords: laterite, nickel, cobalt, critical raw materials, technological pre-treatment

Nickel and cobalt are among the critical raw materials without which modern industry and
technology can hardly be imagined. In the Czech Republic, nickel and cobalt are found, for
example, in laterites around Kfemze. The Kremze laterites were formed by the weathering of
ultrabasic rocks in a subtropical humid climate. Elements leached from the original rock were
concentrated in the lateritised layer, which is 10-30 metres deep, thus forming a deposit of
nickel and cobalt. The concentration of the elements of interest is not the same throughout
the depth of the laterite, being the poorestin its uppermost part. Itis the Ni-Co depleted ore
from the uppermost part of the laterite that has been technologically pre-treated as part of
the exploration.

The current strategy for processing mineral deposits is to use all the material that is on the
deposit. In the case of the poor top layer of laterites, where nickel (approx. 1 000 ppm) and
cobalt (approx. 100 ppm) concentrations are very low, this means that only a fraction of the
total volume will be made up of concentrates of nickel, cobalt and possibly other metals. The
remaining material should also find a use.

This research describes technological pre-treatments that lead not only to the concentration of
nickel, cobaltand other metals. Thereis also a reflection on the use of the remaining material,
which in the past would have been considered waste. In the current way of thinking about the
use of raw materials, it is also necessary to be able to treat and beneficiate this material
so that it can be used, for example, in construction industry or agriculture. This research
is based on environmentally friendly technological pre-treatments. It uses a combination of
appropriate grain size sorting, dry magnetic separation, magnetic separation in suspension
and gravity sorting.
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BFiza ojcovskd (Betula xoycoviensis Besser) je vzdcny evropsky taxon, ktery poprvé popsal
v roce 1809 Willibald Suibert Joseph Gottlieb Besser v Polsku. Na zdkladé morfologickych
odlignosti byvala b¥iza ojcovska v minulosti oznacovana jako samostatny druh. V Ceské
republice byl tento taxon potvrzen pouze na jedné lokalité u osady Volyné u Vysluni na
Chomutovsku, kde bylo pfi terénnim priizkumu zaznamenano pfiblizné 75 jedincd. Tyto ceské
zastupce B. xoycoviensis jsme porovnali s jedinci odebranymi v Doliné Kobylariské a na vrchu
Skielek v Polsku. Vysledky ukazuji nepatrnou morfologickou a zanedbatelnou genetickou
variabilitu mezi ¢eskou a polskou populaci biizy ojcovské. Klicové ale je, Ze genetické analyzy
Ceskych a polskych jedincli nezjistily vyznamné rozdily brizy ojcovské a b¥izy bélokoré (Betula
pendula Roth). Bfizu ojcovskou tedy pravdépodobné nelze povazovat za samostatny druh,
ale spise za varietu bfizy bélokoré. PrestoZe bfiza ojcovskd nema velky lesnicky vyznam,
predstavuje dendrologickou zajimavost, kterd zasluhuje dalsi studium a ochranu. Pfispévek
byl zpracovan v ramci implementace projektu podpoteného Technologickou agenturou Ceské
republiky a snazi se propagovat a rozSifovat nékteré poznatky dosazené pfi feseni tohoto
projektu.

Detailnf vysledky k tématu jsou dostupné ve studii: LINDA R., KUNES I. and BALAS M. (2020).
Genetic and morphometric variability between populations of Betula xoycoviensis from
Poland and Czechia: A revised view of the taxonomic treatment of the Ojcéw birch. Plos One
15, (12): e0243310. d0i:10.1371/journal.pone.0243310
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The Ojcéw birch (Betula xoycoviensis Besser) is a rare European tree taxon that was
first described in 1809 by Willibald Suibert Joseph Gottlieb Besser in Poland. Based on
morphological differences, the Ojcéw birch used to be classified a separate tree speciesin the
past. In the Czech Republic, the taxon was confirmed only in one locality near the settlement
Volyné u Vysluniin the Chomutov Region, where approximately 75 individuals were recorded
during a detailed field survey. We compared these Czech representatives of B. xoycoviensis
with the individuals sampled in Dolina Kobylariska and Skielek in Poland. The results indicate
minute morphological and negligible genetic variability between the Czech and Polish
populations of B. xoycoviensis. Our genetic analyses of the Czech and Polish individuals did
not detect significant differences from silver birch (Betula pendula Roth). Thus, the Ojcéw
birch probably cannot be considered as a separate species, but most likely as a variety of
silver birch. Although the 0jcéw birch has no significant forestry importance, it represents
a dendrological curiosity valuable for study and protection. The contribution was prepared
within the implementation of the project supported by Technological Agency of the Czech
Republic.

Detailed results are available in the study:

LINDA R., KUNES I. and BALAS M. (2020). Genetic and morphometric variability between
populations of Betula xoycoviensis from Poland and Czechia: A revised view of the taxonomic
treatmentofthe Ojcéw birch. Plos One 15, (12): €0243310. doi:10.1371/journal.pone.0243310
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Prispévek predstavi poloautomatické zatizeni, které je schopno zapouzdFit kotreny plivodné
prostokofenného sadebniho materidlu do papirovych kelimk{ a rlstového média na bazi
raseliny (PostCont je zkratka pro post containerization). Zatizeni PostCont nevyzaduje
tedy ndkup kontejnerl. Tvorba papirovych kelimk( je soucasti procesu obalovani. K vyrobé
kelimk( se pouzivaji druhotné suroviny (napf. stary papir, lepenka, nasdvand kartonaz)
a voda. Papirové kelimky se vyrdbéji ze vstupnich surovin tzv. ,mokrym procesem”. Testovany
stroj PostCont dokaze recyklovat prebytecnou vodu, kterd se z kelimkd a substratu odcerpa
pfi obalovani rostlin. Bezprostfedné po obaleni je mozné se sadebnim materidlem s urcitou
opatrnosti manipulovat. Rostliny PostCont pfedstavuji kompromis mezi protokofennou
sadbou a standardni obalovanou sadbou. Podle dosavadnich vysledkd kofeny rostlin volné
proristaji sténami kelimk( a nevykazuji deformace. Obalovani plivodné prostokofennych
sazenic technologii PostCont ma potencidl podpofit odolnost sadebniho materidlu vici
stresim béhem prepravy a po vysadbé na nepfiznivych lesnich stanovistich (sucho, nepfiznivé
pldni prostfedi apod.). V tomto ohledu se rostliny PostCont do jisté miry blizi standardnimu
obalovanému sadebnimu materidlu, ktery casto vykazuje vyssi miru pfezivani nez
prostokofenny sadebni materidl. Technologie PostCont je vSak méné narocna na zavlahovou
vodu, hnojiva a pesticidy nez krytokofennd sadba. Je to proto, Ze u technologie PostCont
se sadebni material péstuje na minerdlnich venkovnich zéhonech a obaleni se provddi az po
vypéstovani rostlin. Poloautomatické zapouzdieni kofend je rychlejsi nez ruéni presazovani
do kontejnerd. Vyvinuté zafizeni PostCont [ze snadno pfepravovat a je schopné provozu vsude
tam, kde je k dispozici zdroj vody a prfipojen{ k elektrické siti. Technologie PostCont je uréena
predevsim pro mensi lesni Skolky zamérené na prostokofenny sadebni materidl. Umozni
jim obalit ¢dst sadebniho materidlu tak, aby takto obalené sazenice mohly byt pouzity na
nepiiznivych stanovistich nebo v méné priznivych podminkdch pro vysadbu. Anglicky byla
o technologickém systému PostCont poddna informace formou posteru na Svétovém kongresu
IUFRO 2024 ve Stockholmu. Vice na: https://www.youtube.com/watch?v=1dsitt1-soA
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This contributionwill provideinformation abouta semi-automaticdevice capable of encapsula-
ting the roots of bare-rooted planting stock into paper pots and a growth medium based on
peat (PostCont stands for post-containerization). The PostCont device does not require the
purchase of containers. The production of paper potsis a part of the containerization process.
Secondary raw materials (e.g., old paper, cardboard, moulded pulp) and water are used to
create the pots. The paper pots are made from the feedstock in a so-called “wet process”.
The tested PostCont machine can recycle the surplus water extracted from the pots and
the substrate when the plants are containerized. Immediately after containerization, the
planting stock can be handled with some care. The PostCont plants represent a compromise
between bare-rooted and standard container technology. According to ourinitial results, the
roots of plants grow freely through the walls of the paper pots and do not show deformities.
The containerization of originally bare-rooted plants by the PostCont technology has the
potential to support the resistance of the planting stock to stresses during transportation and
after planting on harsh forest sites (drought, unfavourable soil environment, etc.). In this
respect, PostCont plants are, to a certain extent, close to the standard container stock that
often shows a higher survival rate than the bare-rooted stock. However, PostCont technology
demands less irrigation water, fertilizers and pesticides than container technology. This is
because in the PostCont technology, the planting stock is grown on mineral outdoor nursery
beds, and the containerization is completed after the plants are grown. Semi-automatic
root encapsulation is faster than manual transplanting to containers. The developed
PostCont device can be easily transported and utilized wherever there is a water source and a
connection to the electricity grid. The PostCont technology is designed primarily for smaller
mineral nurseries focusing on bare-rooted planting stock. It will allow them to containerize
some part of their planting stock so that the containerized seedlings can be used on harsh
sites orin less favourable planting conditions. In English, the PostCont system was presented
in the form of a poster at the IUFRO World Congress 2024 in Stockholm to advertise our TACR
project outcomes. For more info, see: https://www.youtube.com/watch?v=1dsitt1-soA
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Web SDG-DATA.cz prezentuje indikatory udrZitelného rozvoje definované OSN nebo
Strategickym rdmcem CR 2030.

S rostoucim propojovdnim nasSeho svéta a potfebou ucinit jej udrzitelnym byl roku 2015
v New Yorku Valnym shromdzdénim OSN pfijat akéni plan spolecnych cilti udrZitelného rozvoje
s ndzvem Agenda pro udrzitelny rozvoj 2030 (Transforming our world: the 2030 Agenda for
Sustainable Development), zkrdcené Agenda 2030. Jeji soucdsti je i 17 Cild udrZitelného
rozvoje (SDGs), kterych ma byt viemi ¢lenskymi staty OSN dosaZeno do roku 2030.

K monitorovani cildt Agendy 2030 byl v roce 2017 vytvoren globalni indikatorovy rdmec, a od
roku 2019 jsou v CR ktémto indikatorim shirdna aktualni data reflektujici pokrok v napliiovani
SDGs. Tyto indikatory jsou publikovany na webové strance SDG-DATA.cz. Dostupné indikatory
nepokryvaji jenom Agendu 2030, ale i narodni sady indikatorii CR 2030 a Kvalita Zivota, které
vychdzejf ze Strategického ramce Ceské republiky 2030.

Data a metadata pro jednotlivé indikdtory pro CENIA shira Cesky statisticky dfad od Fady
statnich nebo soukromych organizaci. Interaktivni vizualizace jsou vytvorené pomoci
nastroje Microsoft Power BI. Zaroven pod kazdym grafem najdete Stitky, metadata a zdrojovy
soubor ve formé csv. Pro vyhleddvani je mozné pouzit fulltextové vyhledavani nebo filtry
a Stitky v katalogovém prehledu. Aktualné je mozné na webu najit vice nez 350 dostupnych
indikdtor(.
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The SDG-DATA.cz website presents sustainable development indicators defined by the UN or
the Strategic Framework of Czechia 2030.

With the growing interconnectedness of our world and the need to make it sustainable, in
2015, the United Nations General Assembly in New York adopted an action plan of shared
sustainable development goals called the 2030 Agenda for Sustainable Development
(Transforming our world: the 2030 Agenda for Sustainable Development), shortened to
Agenda 2030. Itincludes 17 Sustainable Development Goals (SDGs), which are to be achieved
by all UN member states by 2030.

To monitor the progress of the 2030 Agenda goals, a global indicator framework was
established in 2017, and since 2019, current data reflecting the progress in achieving the
SDGs have been collected in the Czech Republic for these indicators. These indicators are
published on the SDG-DATA.cz website. The available indicators cover not only the 2030
Agenda but also the national set of indicators for Czechia 2030 and Quality of Life, which are
based on the Strategic Framework of the Czech Republic 2030.

The data and metadata forindividualindicators are collected for CENIA by the Czech Statistical
Office from a variety of state or private organizations. Interactive visualizations are created
using Microsoft Power BI. Additionally, under each chart, you will find tags, metadata, and
the source file in CSV format. Full-text search or filters and tags in the catalog overview can
be used for searching. Currently, more than 350 indicators are available on the website.
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Na webové strance Envirometr.cz jsou pfehledné na jednom misté k dispozici vizualizace
dat z nékolika oblasti Zivotniho prostredi, kdy ta nejdiilezité&jsi cast vizualizaci vychazi ze
Zpravy o zivotnim prostiedi Ceské republiky a Krajské zpravy o Zivotnim prostfedi. Informace
o0 Zivotnim prostfedi jsou tak dostupna vsem — odbornikdm, studentdm, verejnym institucim
a vsem ostatnim, kdo maji zajem o Zivotni prostredi.

Validovand data a informace z oblasti Zivotniho prostfedi ziskavdme od fady resortnich
a desitek dalsich organizaci (napf. CHMU, AOPK, CSU). Vizualizace jsou vytvofené pomoci
nastroje Microsoft Power BI. VétSina vizualizacijeinteraktivnich a zaroven pod kazdym grafem
najdete Stitky, metadata, podminky uZiti dat a zdrojovy soubor ve formé csv. Pro vyhledavani
je mozné pouzit fulltextové vyhledavdni nebo filtry a Stitky v katalogovém prehledu. Data ve
vizualizacich jsou aktualizovany obvykle jednou rocné.

Chceme byt maximalné otevieni pro odborniky i pro Sirokou vefejnost, proto vybrané
indikdtory stavu Zivotniho prostredi publikujeme i jako oteviend data v Narodnim katalogu
otevienych dat (NKOD). Chceme, aby se nase data dédle vyuzivala. Proto jsme navazali
spolupraci s Narodnim koordindtorem otevienych dat a jsme soucasti pracovni skupiny pro
oteviena data Rady vlddy pro informacni spolecnost.
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On the Envirometr.cz website, data visualizations from various environmental fields are
conveniently available in one place. The most significant portion of these visualizations is
based on the Report on the Environment of the Czech Republic and Regional Environmental
Reports. Environmentalinformation is thus accessible to everyone—experts, students, public
institutions, and all others interested in the environment.

We obtain validated data and information in the field of the environment from a number of
ministries and dozens of other organizations (e.g., CHMI, AOPK, CSU). The visualizations are
created using Microsoft Power BI. Most of the visualizations are interactive, and under each
graph, you will find labels, metadata, terms of data use, and the source file in CSV format. For
searching, full-text search or filters and tags in the catalog overview can be used. The datain
the visualizations are typically updated once a year.

We strive to be as open as possible to both experts and the general public, which is why we
publish selected environmental indicators as open data in the National Open Data Catalog
(NKOD). We want our data to be further utilized. Therefore, we have established cooperation
with the National Coordinator of Open Data and are part of the working group for open data
under the Government Council for the Information Society.
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Dvéma slovy se dd fict, Ze role tektoniky pro migracivody a tedyi pro tvorbujeskyniv krasovych
oblastech obecné je zcela zasadni. Vapence maji velmi malou primarni porozitu a efektivni
porozitu jeSté mensi. PFi pohybu vody ve vdpencich se tedy uplatnuje tzv. sekunddrni porozita
tvorena puklinami a dalsimi kfehkymi poruchami. Orientace a hustota (mnoZstvi poruch na
metr) téchto struktur pak Fidi hlavni sméry pohybu podzemni vody a tim padem i orientaci
chodeb jeskynnich systém(. Da se Fici, Ze krasovéni a migraci podzemni vody ovliviuji
struktury vSech méritek: ndsunové zlomy ridi generelni trendy v méfitku celého krasu, zlomy
a klivaz ridi sméry chodeb v méfitku jeskyné a pukliny ovliviiuji jeskynni systémy v méritku
jednotlivych chodeb.

Puklinové systémy v Amatérské jeskyni byly zkoumany na 28 stanovistich co nejrovnomérnéji
rozlozenych v celém systému Nové i Staré Amatérské jeskyné. Na kazdém stanovisti byla
zméfena orientace 30 puklin (nékdy az 50 v pfipadé nékterych klicovych vychozil) a byla
stanovena primérnd minimdlni a maximalni velikost liton( (tedy primérna minimdlni
vzdalenost mezi puklinami dominantniho systému a primérnd maximdlni vzddlenost mezi
puklinami nejméné vyrazného systému). Intenzitu rozpukani vyjadfujeme indexem RQD.
RQD 100 maji nerozpukané horniny, RQD 0 maji extrémné rozpukané horniny. Na prikladu
Amatérské jeskyné si mizeme demonstrovat nejen vliv orientace puklin na orientaci chodeb,
ale také vliv puklinatosti na intenzitu krasovéni a tim padem i velikost jeskynnich prostor.
Mensi prostory mivajivy$si hodnoty RQD (jsou méné rozpukdny) a vétsi prostory maji hodnoty
RQD nizsi (vetsi rozpukant).

Jak ve vapencich v severni ¢asti Moravského krasu, takiv hornindch kulmu naprosto dominuji
subvertikdlni pukliny, které tvofi 4 hlavni systémy. Tfi z téchto systémi odpovidaji hlavnim
strukturdm, tedy ssv.-jjz. pukliny smérové odpovidaji nasunovym zlomdm a sv.-jz. a v.z.
pukliny odpovidaji mladsim zlom@m. Ctvrty systém, v piipadé puklin dominantni jsou sz.-jv.
pukliny. Tento systém odpovidd sz.-jv. zlom(m.

Vysledky nékolikaleté prdce vterénu i podzemi lze shrnout do nékolika bodd: 1) kiehké
deformacni struktury Fidi migraci vody a krasovéni; 2) hlavni sméry jeskynnich systém( Fidi
nasunya velkézlomy; 3) mensizlomya pukliny fidisméryjeskynnich chodeb lokdlné; 4) velikost
jeskynnich prostor je pfimo (mérnd intenzité rozpukani vapenc(; 5) nevapencové horniny
v hydrogeologickém zdpoli krasu jsou z hlediska hydrogeologického a environmentalniho
stejné dalezité, jako samotné vapence a je treba se zaméfit na jejich ochranu a zvySovani
environmentdlniho povédomi obyvatelstva.
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One can sayin one word, that the role of tectonics in underground water migration and for cave
formationin karstareas is crucial. Limestones have very small primary porosity and even smaller
effective porosity. Underground water migration in limestones is hence controlled by the so
called secondary porosity formed by fractures and other brittle structures. The orientation and
density (number of fractures per meter) of these structures control the direction of underground
water migration and as a consequence also the directions of cave corridors. Karstification
and underground water migration is controlled by structures of all scales: main thrust faults
control the main cave corridors trends in the whole karst scale, faults and cleavage control the
directions of cave corridors in the cave system scale and joints and other fractures control the
cave corridors directions in the scale of individual cave parts/corridors.

System of fractures were in the Amatérska cave (New and Old Amatérska cave systems) studied
in 28 places scattered throughout the whole cave system as uniformly as possible. A dataset of
30 fractures (50in some places) was acquired at each station and minimum and maximum block
size was determined (i.e. the minimal mean fracture spacing of the most dominant fracture
system and maximal mean fracture spacing of the least dominant fracture system). The intensity
of fracturing was expressed as the RQD index (Deere and Deere, 1988, equation in fig. 1). RQD
=100 have rocks without fractures, RQD = 0 have the most extremely fractured rocks (all blocks
are smaller than 10 cm). We can demonstrate, based on the Amatérska cave case study, that not
only the directions of cave corridors are controlled by the orientation of fractures, but that the
intensity of fracturing control the volume of cave corridors/domes (fig. 1). Smaller corridors
have usually higher values of RQD (are less fractured), bigger corridors and domes have smaller
values of RQD (are much more fractured).

Limestones of the northern part of the Moravian Karst and non-calcareous rocks of the Culmian
facies (wackes and conglomerates) are dominated by sub-vertical fractures, which can be
divided into four main systems. All of these systems are associated with main tectonic features
of the area: NNE-SSW fractures correspond with the main thrust faults, NE-SW, W-E and NW-SE
fractures are associated with young fault systems.

Results of several years of field work (both on the surface and in the cave system) can be
summarised in a few points: 1) brittle deformation structures control both underground water
migration and karstification; 2) directions of the main cave systems are controlled by structures
of the biggest scale - thrust faults and other big scale faults; 3) smaller faults and fractures
control the cave corridor’s directions locally; 4) the size of cave corridors/domes is in direct
correlation with fracture densities; 5) from hydrogeological end environmental point ow view,
non-calcareous rocks of the infiltration area are as important as the limestones and we have to
focus on their protection and also on increasing the environmental awareness of population.
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Mapovani geologickych hazarda v oblasti Khevsureti v Gruzii

Ing. Martin Dostalik

Ceska geologickd sluzba

(islo a nazev projektu: Modernizace hodnocen1’geologigky’ch rizik v Gruzii
Program: UNDP-IRH-00048 - Czech Challenge Fund, TA CR - Prostredi pro Zivot
Klicova slova: Gruzie, rozvojovd spoluprace, svahové pohyby, sesuvy, hazard, klimatickd zména

Vréamci programu TA CR - Prostfedi pro Zivot probiha projekt €. 5502030023 Horninové
prostfedi a nerostné suroviny ,RENS”, jehoz hlavnim cilem je vyhodnocovdni stavu
horninového prostfedi, prirodnich zdrojii a geologickych rizik v celé CR. Projekt RENS mimo
jiné, generuje funkéni metodické postupy pro systematicky vyzkum sesuvii v CR, jako napf.
metodiku terénniho mapovéni svahovych deformaci a vyuziti ndstrojl ddlkového priizkumu
zemé. Tyto postupy byly pfizplsobeny a implementovdny v novém rozvojovém projektu Gruzie
2024.

Cilem rozvojového projektu Gruzie 2024, ktery byl podpofen Czech Challenge Fund 2023, je
zmapovat a vyhodnotit geologicka nebezpeci v regionu Pirikita Khevsureti. Projekt md za cil
doplnit informace o geologickych nebezpecich v tomto regionu, ktery je zdroven prioritni
geografickou oblasti programu zahraniéni rozvojové spoluprace CR. Tento horsky region
je z hlediska rizika sesuvil velmi aktivni a dynamicky, avsak velmi obtizné pristupny. Nase
pozornost se soustredila zejména na jedinou pfistupovou silnici do této oblasti a i pres velmi
tézko pfistupny terén se podafilo vymapovat svahové deformace, které ji ohrozuji. V rdmci
klasického terénniho prizkumu byli nasi gruzinsti kolegové proskoleni ve vyuziti nékterych
modernich technologii jako UAV a mobilni GIS aplikace. Projekt také umoznil vyvoj nastroje
Landslider a jeho nasazeni pro automatické detekce sesuvii pomoci analyzy satelitnich dat.

Hlavnimi vystupy projektu budou mapy geologickych hazardd oblasti Khevsureti, metodika
hodnoceni geologickych hazardl a nastroj Landslider pro automatickou detekci zmén
v krajiné. Timto projektem ziskd spolec¢nost NEA, jako organizace odpovédnd za mapovani
pfirodnich rizik v Gruzii, nové know-how k zefektivnéni Gzemniho planovani a rozvoje
infrastruktury.

Tento projekt je logickym pokracovanim fungujici spoluprace, kterou odstartoval projekt
(Mccheta-Mtianeti 2014-2016), realizované pod zastitou CRA (& GE-2014-030-R0-74010).
Uspésna spoluprace pak pokracovala projektem (Kazbegi 2021) realizovaném prostfednictvim
programu Czech-UNDP Partnership Challenge Fund 2020 (¢. UNDP-IRH-202005-CFP04).

Web projektu Gruzie 2024: cgs.gov.cz/en/projects/500724-georgia
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As partof the TA CR - Environment for Life program, project No. SS02030023 Rock environment
and mineral resources ,RENS” is underway, the main goal of which is to evaluate the state of
the rock environment, natural resources and geological risks throughout the Czech Republic.
The RENS project, among other things, generates functional methodological procedures for
the systematic research of landslides in the Czech Republic, such as the methodology of field
mapping of slope deformations and the use of remote sensing tools. These procedures were
adapted and implemented in the new development project Georgia 2024.

Thegoalofthe development project Georgia 2024, which was supported by the Czech Challenge
fund 2023, is to map and evaluate geological hazards in the Pirikita Khevsureti region. The
project aims to supplement information on geological hazards in this region, which is also a
priority geographical area of the Czech Republic’s foreign development cooperation program.
This mountain region is very active and dynamic in terms of the risk of landslides, but very
difficult to access. Our attention was mainly focused on the only access road to this area, and
despite the very difficult terrain, we managed to map the slope deformations that threaten
it. As part of a classic field survey, our Georgian colleagues were trained in the use of some
modern technologies such as UAVs and mobile GIS applications. The project also enabled the
development of the Landslider tool and its deployment for automatic landslide detection
using satellite data analysis.

The main outputs of the project will be geological hazard maps of the Khevsureti area,
geological hazard assessment methodology and the Landslider tool for automatic detection of
changesin the landscape. With this project, NEA, as the organization responsible for mapping
and natural hazards in Georgia, will gain new know-how to streamline spatial planning and
infrastructure development.

This project is a logical continuation of the working cooperation, which was started by the
project (Mccheta-Mtianeti 2014-2016) implemented under the auspices of CRA (No. GE-2014-
030-R0-74010). The successful cooperation then continued with the project (Kazbegi 2021)
implemented through the Czech-UNDP Partnership Challenge Fund 2020 program (No. UNDP-
IRH-202005-CFP04).

Website of the Georgia 2024 project: cgs.gov.cz/en/projects/5007 24-georgia
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Dosazeni nejlepsich dostupnych technik pfi provozu velkych primyslovych a zemédélskych
zafizenipredstavujejedenznejvyznamnéjsich nastrojlivochranézivotniho prostredi. Dosazent
emisnich limitd nebo dokonce dolni hranice emisnich limit(i BAT obvykle vyZzaduje zavedeni
nové technologie nebo Gpravu stavajici technologie, coz vyzaduje dodate¢né materialni
nebo energetické naklady. Ziskavani ¢i vyroba téchto materidlovych ¢&i energetickych vstupl
s sebou obvykle nese rovnéz technologické postupy které svym provozem mohou vypoustét
VEtsi ¢i mensi mnozstvi emisi do rliznych slozek prostredi.

Metodika ParaBAT ma za cil umoznit hodnoceni skutecného piinosu snizovani emisnich
limit( v celém dodavatelsko odbératelském fetézci. Metodika mlze za vhodnych podminek
slouzit k oddvodnéni, pro¢ neni u hodnocené technologie splnéna spodni, pfisnéjsi hranice
emisniho limitu BAT. Metodika ParaBAT vhodnym zp(isobem pouzivd metodu LCA a specifikuje
jeji pouziti pravé pro dcely hodnoceni dosahovani cil(l BAT.

Novost metodiky spociva ve stanoveni pfesného a jednoznacného postupu pro hodnoceni
environmentélnich dopad(i metodou PEF (Product Environmental Footprint) v Ceské republice
se zamérenim na technologie pro vyrobu druhotnych surovin a recyklat(i. Metodika popisuje
rdmec a zakladni postup posouzeni environmentdlnich dopadl technologii BAT vcetné
zapocteni vstupujicich materiald a energif a vystupujicich vedlejsich produktd, tedy véetné
zapocteni nepfimych emisi provozu hodnocené technologie.
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This poster focuses on the ParaBAT method. Achieving the best available techniques in the
operation of large industrial and agricultural facilities represents one of the most important
tools for environmental protection. Reaching emission limits, or even the lower boundary
of BAT (Best Available Techniques) emission limits, usually requires the introduction of
new technology or modification of existing technology, which entails additional material
or energy costs. The acquisition or production of these material or energy inputs typically
involves technological processes that, through their operation, may release varying amounts
of emissions into different environmental compartments.

The aim of the ParaBAT methodology is to enable the evaluation of the actual benefit of
reducing emission limits throughout the entire supply chain. Under suitable conditions, the
methodology can be used to justify why the lower, stricter boundary of the BAT emission limit
is not met by the evaluated technology. The ParaBAT methodology appropriately applies
the LCA (Life Cycle Assessment) method and specifies its use specifically for the purposes of
evaluating the achievement of BAT goals.

The novelty of the methodology lies in defining a precise and clear procedure for evaluating
environmentalimpacts using the PEF (Product Environmental Footprint) method in the Czech
Republic, with a focus on technologies for the production of secondary raw materials and
recyclates. The methodology describes the framework and basic procedure for assessing the
environmental impacts of BAT technologies, including the accounting of input materials and
energy, and the output of by-products, thus also accounting for indirect emissions from the
operation of the evaluated technology.
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Hydrogeochemie jeskynniho systému Rudické propadani - By¢i skala
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V priibéhu hydrogeologickych praci v ramci sestaveni Zakladni geologické mapy CR v méFitku
1: 25 000 pro oblast Moravského krasu bylo priibézné realizovano vzorkovani podzemnich vod
a vod vdzanych na jeskynni systémy.

V drendznioblasti systému Rudické propaddni - By¢ciskdla byla zjisténa kontaminace dusi¢nany
v nadlimitnich hodnotdch. Za dcelem posouzeni pfitomnosti dalSich polutantd probéhl
v letech 2017-2018 projekt zaméfeny na hodnocenf rizik rybnicnich usazenin v ponornych
oblastech Moravského krasu nasledkem jejich transportu do jeskynnich prostor (Baldik a kol.
2018). V dalsich letech navdzal projekt zaméfeny na ovéreni prostorové distribuce a mocnosti
struskové depozice v tésné blizkosti Rudického propadani a na ocenéni potencialnich rizik
plynoucich z uvoliovani toxickych elementi ze strusky do okolniho horninového prostredi
(Baldika kol. 2018, 2020). Rozsahlé vzorkovanivod v rdmci obou projekt(i ovéFilo pritomnost
kontaminace vod dusicnany, organickymi ldtkami a modernimi pesticidy. Alarmujici bylo
zjisténi vyrazné horsi kvality vody vyvérajici v drendzni oblasti systému Rudické propadant
- By¢i skdla nez v ponornych tocich, které do systému vstupuji. Tato skutecnost si vyzadala
detailni zhodnoceni viech pFitokl do systému za Gcelem identifikace zdroje znecisténi.
Doposud byly krasové vody zkoumdny pouze na vstupu awvystupu ze systému (Rudické
propaddni - Byci skdla). Predmétem disertacni prace je zahrnout i vstupy vevnitf krasového
systému (pfitoky).

Vramci vyzkumu byla po reSerSnim vyhodnoceni vytvofena zdkladni sit odbérnych
monitorovacich bod(. Podil na chemickém slozeni vody maji i vody vypousténé z Cistirny
odpadnich vod Jedovnice, mezi odbérnd mista je zafazena i vypust z COV.

Pfed propadanim byly odebirdny vzorky z Jedovnického potoka nad COV a vlastni vypust.
Vjeskynnim systému levostranny piitok Jedovnického potoka Tipecek (zdroj pitné vody
obce Rudice), pravostranny p¥itok Stara feka a Zegrov. Srbskym sifonem je oddéleno Rudické
propaddani od By¢i skaly, kde probihaly odbéry ve Velké sini a Préavém kominu (skapova voda).
Poslednim odbérnym mistem je vyvér pod Byci skdlou v Josefovském ddoli. Mezi odbérna
mista byla zafazena lokalita Svaznd studna, ktera je zdrojnici Staré reky.

Vzorkovaci kampan probihala kazdy mésicv zakladnim rozsahu, a ctvrtletné ve vétSim rozsahu
(celkové 12 odbérnych kampani). Vzorky vody se odesilaly na Gplny fyzikdlné-chemicky
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rozbor, volny CO,, kovy (Fe, Mn), celkovou siru a stroncium do laboratofi Geotestu, a.s. a na
izotopicky rozbor (180 a 2H) do laborato#i CGS. Vzorky vody z vypusti COV Jedovnice byly
podrobeny mikrobiologické analyze.

Soucasti pravidelného monitorovaciho systému bylo vyhodnoceni dat z Limnigrafti CHMU
umisténych pred COV Jedovnice a u vyvéru Jedovnického potoka. Toto vyhodnoceni je
doplnéno hydrometrovanim pritok( na vice mistech Jedovnického potoka. Pro lepsi
pochopeni hydrologie jeskynniho systému je na léto 2024 planovana barvici zkouska v jeskyni
Svéazna studna.

e
i Intermap, NASA NGA, UISGS

i
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During the hydrogeological work carried out as part of the preparation of the Basic Geological
Map of the Czech Republic at a scale of 1:25,000 for the Moravian Karst region, groundwater
and waters linked to cave systems were continuously sampled.

In the drainage area of the Rudice Sinkhole - By¢i skdla cave system, nitrate contamination
exceeding the limit values was identified. To assess the presence of other pollutants,
a project aimed at evaluating the risks of pond sediments in the sinking areas of the Moravian
Karst due to their transport into cave spaces took place between 2017 and 2018 (Baldik et
al., 2018). In subsequent years, another project followed, focusing on verifying the spatial
distribution and thickness of slag thickness in close proximity to the Rudice Sinkhole and
assessing the potential risks of releasing toxic elements from the slag into the surrounding
rock environment (Baldik et al., 2018, 2020).

Extensive water sampling as part of both projects confirmed the water contamination
by nitrates, organic substances, and modern pesticides. The alarming finding was the
significantly worse quality of water emerging in the drainage area of the Rudice Sinkhole -
Byciskdla cave system compared to the sinking streams entering the system. This fact required
a detailed evaluation of all inflows into the system to identify the source of pollution. So
far, karst waters had only been examined at the entry and exit points of the system (Rudice
Sinkhole - By¢i skdla cave system). The subject of the research is to include the internal
inflows within the karst system.

As part of the research, a basic network of monitoring sampling points was established after
a review evaluation. The chemical composition of the water is also influenced by the waters
discharged from the wastewater treatment plant in Jedovnice, with the discharge point from
the treatment plantincluded as a sampling site.

Before the Rudice Sinkhole, samples were taken from the Jedovnicky stream upstream of
the treatment plant and from the discharge itself. In the cave system, samples were taken
from the left tributary of the Jedovnicky stream, Tipecek (a source of drinking water for the
village Rudice), and the right tributaries Stara feka stream and Zegrov Waterfall (see Figure
1). The Srbsky siphon separates the Rudice Sinkhole from Byci skdla cave, where samples were
takenin the Velka sin Chamber and the Pravy chimney (drip water). The last sampling pointis
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the spring below Byci skala cave in the Josefov valley. The Svaznd studna cave location, which
is the source of Stard feka stream, was also included among the sampling sites.

The sampling campaign took place monthly on a basic scale and quarterly on a larger scale
(a total of 12 sampling campaigns). The water samples were sent for comprehensive physical-
chemical analysis, including Na+, K+, NH4*+, NH3, Ca2+, Mg2+, SO,2-, Cl-, NO3-, NO,-, F-,
HCO5- and lithium, free CO,, metals (Fe, Mn), total sulfur, and strontium, to the Geotest,
a.s. laboratories, and for isotopic analysis (180 and 2H) to the CGS laboratories. Water
samples from the outflow of the Jedovnice wastewater treatment plant were subjected to
microbiological analysis

The regular monitoring system also included an evaluation of data from limnigraphs of the
Czech Hydrometeorological Institute (CHMU) located upstream of the Jedovnice WWTP and
at the outflow of the Jedovnicky stream. This evaluation was supplemented by hydrometric
flow measurements at several points along the Jedovnicky stream. To better understand the
hydrology of the cave system, a dye-tracing test is planned in the Svdznd studna cave in the
autumn of 2024.

Fig. 1 Basic geological scheme of sampling sites within the Rudice Sinkhole - Byci Skdla cave system.
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S rozsitenim modernich technologii se také rozviji moderni metody slouzici k dokumentaci
krasu a krasovych tizemi. Mezi né jde zaradit i 3D modelovani jeskynnich prostor, krasového
Gzemiajev(, které tak s rozvojem téchto metod postupné nahrazuje tradiéni metody. V zasadé
se daji rozdélit tyto modelovaci metody podle druhu snimani na fotogrammetrické a laserové
(LIDAR), kdy kazda metoda najde své uplatnéni dle dokumentovanych jevd.

Fotogrammetrie k modelovdni vyuzivd digitdlni zpracovdni snimkd, jejichz metadatova
informace obsahuje pfesny polohopis pofizeného snimku v pfipadé ddlkové snimanych
obrazkd (dron), nebo snimk{ na kterych jsou presné geodeticky zamérené referenéni prvky
pomoci vlicovacich bodd. Tato metodika je vhodnd ke snimdni rozsahlejsich Gzemi jako
jsou planiny se zavrtovymi fadami, nebo k dokumentaci tézko dostupnych mist, ¢i jev(i kde
je potfeba zachytit i texturni informaci. Mezi vyhody této metodiky patfi nizsi pofizovaci
naklady na vybaveni, a intepretace strukturné-texturni informace daného modelu, av3ak ve
srovndni s laserovymi metodami je méné pfesnd, a neda se vyuzit k dokumentaci jevil bez
prirozeného nebo umélého osvétlen.

LIDAR je laserova metoda, kterd na zdkladé dalkového méteni odrazeného laserového
pulzu prostorové snima své okoli, a vytvaii tak prostorové presny obraz svého okoli. Déli se
na letecky a pozemni, pficemzZ pro vyuZiti na snimani krasovych jevi se vyuziva predevsim
pozemniverze. Tato metoda je vhodna ke snimani podzemnich prostor a dostupnych clenitych
krasovych jev(, kdy pti pfekryvu snimanych dat a v kombinaci rizné vykonnych lidarovych
snimacl dokdze zaznamenat i rozsahlé jeskynni systémy. Hlavni vyhodou je vysokd pfesnost
snimanych dat (v fadech milimetrd), a moznost snimanii neosvétlenych podzemnich prostor.
Mezi nevyhody pak patii vysoké pofizovaci ndklady na 3D scannery.

Zakladnim vystupem obou metod pro dal$izpracovanijsou mracna bodd, kterd se pak ndsledné
softwarové zpracovavaji v digitalni 3D modely a digitdlni modely reliéfu. Ztéchto dat uz
je mozné vytvaret jeskynni a geomorfologické mapy, pocitat objemy, provadét strukturni
analyzy, ¢i tvorit fezy, nebo detailné studovat urcité morfologické prvky, které jsou béznymi
metodami nedostupné.
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Ongoing expansion of modern technologies opens also possibilities of documentation of
karst and karst areas. These new methods such of 3D modelling of cave corridors, karst areas
and karst phenomena gradually supersede traditional methods. These methods can be in
general divided into two groups based on the means of data acquisition: photogrammetric
and laser based (LIDAR). Both of these groups have their own pros and cons and the use of
them is dictated by the desired outcome, documented phenomena and budget restraints.

Photogrammetry uses for the 3D modelling digital photos, whose metadata information
contain exact geographical information in the case of remotely acquired photos (using a
drone) or photos with geodetic information imbedded via reference points. This method is
suitable for larger areas, such as plains with sinkhole series, or documentation of inaccessible
places or phenomena where the textural information is crucial. The biggest advantages of
this method is very low cost of acceptable acquisition devices and textural information of
documented phenomena. The disadvantages in comparison with the laser based methods is
much lower accuracy and limited use for cases without natural or artificial illumination.

LIDAR is a laser based method which scans the surroundings of the device using a laser beam
reflected back to it from the surrounding surfaces, creating a very precise 3D model of the
surroundings. It can be divided to two main variants: aerial and land based. The land based
variantis of course utilised for documentation of karst phenomena. This method is very useful
for scanning of cave corridors/domes, where by combining data from devices with different
power it can create a high resolution and accuracy model of a cave system in very short time
periods. The main advantages are high precision of acquired data (with millimetre accuracy)
and the possibility of scanning even unlit spaces. The biggest disadvantage is of course the
cost of laser 3D scanners.

The basic output of both methods are data point clouds, which can be further processed
in appropriate software into digital 3D models and digital relief models. These models
can be used for creation of cave system maps and geomorphological maps, for volumetric
calculations, for structural analysis (mainly orientation statistics), for creation of cross-
sections or for detailed study of morphological elements, which are inaccessible by common
means/methods.
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Nové vymezeni dotacnich zazemi vybranych krasovych struktur

Roman Novotny, Eva Krystofovd, Jitka Novotnd, Vit Baldik, Jifi Rez, Veronika Krskovd
Ceskd geologickd sluzba
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Krasova dzemi Ceské republiky témé&F nikdy nepfedstavujiizolované hydrogeologické systémy.
Nezanedbatelné mnozstvi podzemnich vod krasovych oblastivznikainfiltraci srazek v okolnich
oblastech. Definovani rozsahu dotacnich zazemi, navrzeni koncepcnich modeld vybranych
krasovyich struktur a specifikace rizikovych faktor( patfi mezi cile projektu Podzemni vody
v krasovych oblastech (projekt TACR ,$502030023 Horninové prostfed a suroviny”). Projekt
fesf problematiku vybranyich krasovych oblasti CR - Moravského, Hranického, Javofi¢ského
a Mladecského, a Chynovského krasu, které maji kromé ekosystémovyich funkci také vyznam
z hlediska zasobovanivodou, pfipadné se jednd o struktury mineralni vody.

Vybrana dzemf je mozné klasifikovat jako krasové struktury pritocné (tranzitni), které jsou
oteviené na pfitoku i na odtoku. M(ze u nich dochdzet k dotaci z okolnich hydrogeologickych
struktur i k pretokim, pfipadné k hlubinnému odvodnovani do sousednich nebo podloznich
hydrogeologickych struktur. Krasové struktury tohoto typu mohou predstavovat vyznamné
tranzitni prostfedi pro podzemni vody ze vzdalenych dotacnich zazemi do oblasti regionalni
drendze.

Pro feSené krasové struktury byly definovany dva zakladni typy dotaénich zdzemi - pfimé
anepfimé. Vstupy podzemni vody zdotacnich zdzemi jsou kombinovany sinfiltraci
atmosférickych srazek (autochtonni vody) a s pfitoky ponornych tokd (alochtonni vody).

Za primé dotacni zazemi jsou povazovany horninové komplexy tésné sousedici s vlastnim
krasovym kolektorem. Srdzkovd voda infiltrovand na ploSe pfimého dotacniho zdzemi
prestupuje pres geologickou hranici ve formé skrytych pritok(i podzemni vody.

Za nepiimé dotacni zazemi jsou povazovany infiltraéni oblasti dalSich hydrogeologickych
struktur, nejcastéji hydrogeologickych panvi, jejichZ prostfednictvim dochazi k dotaci vody
do krasovych zvodnénych systémd.

V oblasti Moravského a Chynovského krasu ziistava zachovana koncepce piimych dotacnich
zazemi, kterd jsou vymezena hydrologickymi rozvodnicemi ponornych tokd.

Pro Javoricsky a Mladecsky kras je navrzena koncepce nepiimého infiltracniho zazemiv oblasti
Jesenikd s drendzi do kolektor(i hydrogeologické panve Mohelnické brdzdy. Na kontaktu
s horninami paleozoika (vapenci a kulmu) v oblasti Tresinského prahu, voda prostrednictvim
krasovych kolektor( vystupuje do drendzni oblasti.

V oblasti Hranického krasu je navrZzena koncepce nepfimého infiltracnitho zazemi v oblasti
Oderskych vrch s drenazi do hydrogeologické panve Oderské brany. Pred cely karpatskych
prikrov( voda prestupuje do krasovych kolektor(i paleozoickych vapencl kry Maleniku a je
drénovana v ddoli Becvy.
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Newly defined infiltration areas of selected karst areas
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Karst areas in the Czech Republic almost never represent isolated hydrogeological systems.
Significant amounts of underground water of karst areas originate by infiltration of
precipitation in adjacent geological units. Definition of the extent of these areas, creating
conceptual models of selected karst areas and specification of risk factors falls among the
main goals of the project Podzemnivody v krasovych oblastech (TACR 5502030023 Horninové
prostfedi a suroviny”). This project deals with selected karst areas in the Czech Republic -
Moravian karst, Hranice karst, Javoficko and Mladec karst and Chynov karst, which play roles
not only in the ecosystem, but are important sources of drinking water or even of mineral
water in the case of the Hranice karst.

Selected areas can be classified as transit karst structures, which are opened on both the
inlet and outlet sides of the system. They can be supplemented by adjacent hydrogeological
structures, exchange water both ways and even drained into adjacent or deeper
hydrogeological systems. Structures of this type can represent important transit pathways
for underground water even from infiltration areas far away.

Two main types of infiltration areas were recognised for the karst areas in question - direct
and indirect. Underground water input from the infiltration areas (allochthonous water)
entering the karst system via underground streams is mixed with the autochthonous waters
derived from precipitation in situ.

Direct infiltration areas are geological units directly adjacent to the karst area in question
which are hydrogeologically interconnected. Precipitation infiltrated in these areas enter
thy karst hydrogeological system via a network of underground streams. Indirect infiltration
areas are infiltration areas of hydrogeological structures further away which are connected
via hydrogeological basins with the karst system, which is thus supplemented by underground
water.

Moravian and Chynov karst areas maintain the statute of direct infiltration areas, which
are defined by watersheds of individual streams. Javoricko and Mlade¢ karst area is an
example of anindirect infiltration area. The infiltration area is probably the area of the
Jeseniky mountains, which is drained by the Mohelnice furrow hydrogeological system. This
hydrogeological system is in direct contact with Paleozoic rocks of the Mlade¢ and Javoficko
karst, so water can migrate freely between these two units via so called Tfesin horst. The
indirect infiltration concept is also proposed for the Hranice karst. The infiltration area for
this karst is Odra hills which is drained via the Odra hydrogeological basin. Underground
water from this system enters the Hranice karst system and its adjacent Palaeozoic units via
a fault system and is drained in the Becva river valley.
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V ramci projektu Centrum voda byla na piikladu povodi Vyrovky po hydrologickou stanici
Planany provedena kvantifikace potencidlnich vstupl znecisténi do povrchovych vod
z rliznych zdrojl. Dlraz byl pritom kladen na dusik, fosfor, tézké kovy a skupinu polycyklickych
aromatickych uhlovodikl. Vyzkum trval ctyfi roky a zahrnoval celou fadu cinnosti. Poster
poukazuje na vybrané zajimavé vysledky.

Porovnani vstupl latek z ovzdusi na zemsky povrch prostfednictvim atmosférické depozice
a latkového odtoku z Gzemi modelovaného vzavérovém profilu na zdkladé namérenych
koncentraci vybranych latek a méfeného pritoku potvrzuje potencidlné vyznamny vliv
atmosférické depozice na kvalitu vody. Zejména v pripadé polyaromatickych uhlovodiki
pfesahuje vstup z ovzdusi latkovy odnos nékolikanasobné, kvalita vody tedy zavisi zejména
na retenéni schopnosti krajiny. Velky vlivtak md eroze zemédélské pidyi odtok ze zpevnénych
ploch.

V pripadé komunalnich zdrojh byly latkové toky v zajmovém (zemi detailné rozdéleny mezi
odtok destovou kanalizaci, vypousténim z COV a pfepadem z odlehcovacich komor. Préavé
odlehceni stokové sité za desté bylo potvrzeno jako vyznamny zdroj znecisténi pro vétsinu
latek kromé dusiku, kde je predpokladanym nejvétsim zdrojem zemédélské hospodarend.
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Identification of surface water pollution sources
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Within the framework of the Water Research Centre project, quantification of potential
pollution inputs to surface waters from various sources was carried out on the example of
the Vyrovka river basin up to the hydrological station Plafany. The focus was on nitrogen,
phosphorus, heavy metals and a group of polycyclic aromatic hydrocarbons. The research
lasted four years and involved a range of activities. The poster highlights selected interesting
results.

A comparison of the inputs of substances from the atmosphere to the land surface via
atmospheric deposition and runoff from the area modelled in the final profile, based on
measured concentrations of selected substances and measured flow, confirms the potentially
significant influence of atmospheric deposition on water quality. Especially in the case of
polyaromatic hydrocarbons, the atmospheric deposition exceeds the river outflow by a factor
of several times, so water quality depends mainly on the retention capacity of the landscape.
Erosion of agricultural land and urban runoff have a major impact.

In the case of municipal sources, the substance flows in the area of interest have been divided
in detail between stormwater runoff, discharges from WWTPs and storm overflow. It is the
storm sewer relief that has been confirmed as a significant source of pollution for most
pollutants except nitrogen, where agricultural farming is expected to be the largest source.
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Sklddkovani je navzdory své nizké prijatelnosti nejstarsi a v soucasnosti jednou
z nejrozsitenéjsich metod naklddani s odpady. Tento trend bude pravdépodobné pokracovat
azdo roku 2030, kdy bude skladkovani recyklovatelnych odpadi zakdzéno. Do té doby musi byt
skladky zabezpeceny tak, aby byly zcela izolovany od okolniho prostredia do podlozi nemohla
pronikat toxicka skladkova voda. Tato voda, ktera vznikd chemickymi a biologickymi procesy
v télese skladky, se shromazduje ve velkoobjemovych nadrzich pro bezpecné skladovani
tekutych produkt(i. Po naplnéni nadrzi se skladkova voda vraci zpét na skladku nebo se
vypousti do cistirny odpadnich vod. Vypousténi skladkové vody do Cistirny odpadnich vod
nepodléhd zdkonnym omezenim, coz mliZze byt potencidlnim zdrojem kontaminace, protoze
sklddkova voda obsahuje perzistentni a jiné organické znecistujici latky s nizkou biologickou
rozlozitelnosti.

Cilem této studie bylo kvantitativné a kvalitativné analyzovat relevantni organické polutanty
a mikropolutanty v ceskych a danskych sklddkovych vodach. Z jimek sklddkovych vod nebo
jejich okoli byly odebrany bodové vzorky. Vzorky ddnskych a ceskych sklddkovych vod byly
nasledné porovnany vzhledem k jejich rozdilné historii. Bylo zjisténo, Ze ceska skladkova
voda obsahovala vy3si koncentrace zjisténych organickych polutantl nez danskd skladkova
voda. Zjisténé koncentrace pro soucet 21 PFAS (per- a polyfluorované alkylové latky) ve
skladkovych voddch se v ¢eskych vzorcich pohybovaly vrozmezi 956,5 az 11 011,3 ng/L.
Naméfené koncentrace souctu 14 PFAS se u vzork( vody z danskych sklddek pohybovaly
vrozmezi od 414,5 do 2 589,3 ng/l. Koncentrace sumy 24 PPCPs (lé¢iva a produkty osobni
péce) v ceskych sklddkovych vodach se pohybovaly od 131,3 do 27 471,4 ng/L. V ddnskych
vzorcich byly naméfeny koncentrace od 122,6 do 12 351,5 ng/l (pro sumu 11 PPCP). Tato
prdce je prvni studii zabyvajici se témito organickymi polutanty soucasné.
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Despiteits low acceptability, landfillingis the oldest and currently one of the most widespread
methods of waste management. This trend is likely to continue until 2030, when landfilling
of recyclables will be banned. Until then, landfill sites must be secured so they are completely
isolated from the surrounding environment and toxic landfill water cannot penetrate into the
subsoil. This water, which is generated by chemical and biological processes in the landfill
body, is collected in large-volume tanks to safely store liquid products. Once the tanks are
full, the landfill water is returned to the landfill or discharged to the wastewater treatment
plant. Discharging landfill water to the wastewater treatment plant is not subject to legal
restrictions, which can be a potential source of contamination because landfill water contains
persistent and other organic pollutants with low biodegradability.

This study aimed to quantitatively and qualitatively analyze relevant organic pollutants and
micropollutants in Czech and Danish landfill waters. Point samples were collected from the
landfill water sumps or their surroundings. The Danish and Czech landfill water samples were
then compared due to their different histories. It was found that the Czech landfill water
contained higher concentrations of detected organic pollutants than the Danish landfill
water. The detected concentrations for the sum of 21 PFAS (per- and polyfluorinated alkyl
substances) in the Czech landfill water samples ranged from 956.5 to 11,011.3 ng/L. The
measured concentrations for the sum of 14 PFASs in the Danish landfill water samples ranged
from 414.5 to 2,589.3 ng/L. Concentrations of the sum of 24 PPCPs (pharmaceuticals and
personal care products) in Czech landfill water ranged from 131.3 to 27,471.4 ng/l. In Danish
samples, concentrations ranging from 122.6 to 12,351.5 ng/L (for the sum of 11 PPCPs) were
measured. This work is the first study to address these organic pollutants simultaneously.

__



Konference ZIVOTNI PROSTREDI - PROSTREDI PRO ZIVOT 2024

Autorizovana verze
© Ceska informacni agentura Zivotniho prostredi
Praha, 2024

Kontakt
Ceskd informaéni agentura Zivotniho prostredi
Moskevska 1523/63, 101 00 Praha 10

info@cenia.cz, https://www.cenia.cz

Celkova redakce: Helena BeneSovd, Markéta Kosarkovd, Bozena Bolinova, Radka Kollingerovd,
Mdrton Boraros

Graficky ndvrh a zpracovdni: Miluse Rollerova

Fotografie na titulni strané: Wikimedia Commons

ISBN 978-80-7674-106-5


https://www.cenia.cz

	Přednášky 1. den
	Odpadová stopa extrémních událostí
	Waste trail of extreme events 

	Potenciál průmyslových odpadů ke zmírnění dopadů na životní prostředí 
	The potential of industrial waste to mitigate environmental impacts

	Možnosti recyklace lithium-iontových baterií 
	Lithium-ion battery recycling 

	Potravinové odpady – měření, produkce, rozbory 
	Přínos projektu CEVOOH pro tvorbu nového Plánu odpadového hospodářství  
	The contribution of CEVOOH project to new Waste Management Plan of the Czech Republic 

	Komunikace problematiky oběhového hospodářství obyvatelům měst a obcí 
	Communication strategy for circular economy in the municipalities 

	Ekodesign jako příležitost pro změnu (nejen) ve vzdělávání 
	Ecodesign as an opportunity for change (not only) in education 

	Aktuální řešené otázky v oblasti prevence závažných havárií 
	Current Questions in the Area of Major Accident Prevention 

	Relevance unijně sledovaných léčiv a porovnání s jejich prodejem a výskytem v povrchových vodách v ČR 
	Relevance of EU-monitored pharmaceuticals and comparison with their sale and occurrence in surface waters in the Czech Republic  

	Identifikace mikrobiálního zatížení povrchových vod odpadními vodami 
	Identification of microbial load in surface waters by wastewater RNDr. Hana Zvěřinová Mlejnková, Ph. D.; Mgr. Kateřina Sovová, Ph. D.,

	Kontaminace textilu a oděvů věčnými chemikáliemi 
	Contamination of textile and clothing with forever chemicals 

	Typologie sanačních metod a jejich klasifikace 
	Typology of remediation methods and their classification 

	Monitoring uplatnění nových technologií v sektoru odpadového hospodářství
	Monitoring the use of new technologies in the waste management sector 
	Workshopy


	ParaBAT: metodika progresivních postupů ke zdokonalení systémů vedoucích k minimalizaci produkce odpadů pocházejících z průmyslových činností 
	ParaBAT: A methodology of progressive approaches to improving systems aimed at minimizing waste production originating from industrial activities. 

	Historický vývoj složení odpadů 
	Historical development of waste composition 

	Nakládání s odpady v kontextu posledních desetiletí 
	Waste management in historical context 

	Pohled do uzavřené skládky 
	Examination of closed landfill 

	Mikrobiologická stanovení při posouzení stáří odpadu v uzavřené skládce 
	Microbiological experiments in the assessment of the age of waste in a closed landfill 

	Aktuální poznatky k potravinovým odpadům a dalším bioodpadům, jejich sběru, zpracování a opětovnému využití 
	Current knowledge of food waste and other biowaste, their collection, processing and reuse 
	Přednášky 2. den


	Gree Deal a dezinformace 
	Green Deal and Disinfomation 

	Která opatření na ochranu životního prostředí by se podle Čechů měla přijmout? 
	Národní hygienické požadavky na užitkovou vodu a její výrobu 
	National safety requirements for non-potable water and its treatment 

	Jak podpořit přírodě blízké procesy na dolním Labi – výstupy mezioborové studie.  
	How to promote nature-friendly processes on the Lower Elbe – outputs of an interdisciplinary study. 

	Příklad využití katalogu opatření v krajině na místech ohrožených přívalovými povodněmi a klimatickými extrémy 
	Example of using the Catalogue of Landscape Measures in places threatened by flash floods and climatic extremes 

	Emise skleníkových plynů z čistíren odpadních vod a možnosti jejich snížení
	Greenhouse gas emissions from wastewater treatment plants and possibilities of their reduction

	Představení interaktivního znalostního portálu SoilPass pro informace o hygienickém stavu zemědělských půd v ČR 
	Launch of SoilPass, an interactive knowledge portal providing information on the hygienic status of Czech agricultural soils  

	Představujeme nový projekt EkoAS – Ekonomické aspekty sanace kontaminovaných míst a brownfieldů z pohledu veřejné správy  
	We present the new EkoAS project – Economic aspects of remediation of contaminated sites and brownfields from the perspective of public administration 

	Technologická úprava chudé Ni-Co lateritové rudy 
	Technological pre-treatment of poor Ni-Co laterite ore 

	Problematika břízy ojcovské na území České republiky a Polska 
	The issue of Ojców birch in the Czech Republic and Poland 

	PostCont – technologický systém pro obalování prostokořenného sadebního materiálu stromů a keřů 
	PostCont – the technological system for the containerization of bare-rooted planting stock of trees and shrubs 
	Postery


	Indikátory udržitelného rozvoje SDG-DATA.cz
	Sustainable development indicators SDG-DATA.cz

	Envirometr.cz 
	Envirometr.cz 

	Role tektoniky při tvorbě jeskyní a migraci vody na příkladu Amatérské jeskyně 
	The role of tectonics in cave forming and water migration on an example from the Amatérská cave  

	Mapování geologických hazardů v oblasti Khevsureti v Gruzii 
	Mapping Geological Hazards in the Khevsureti Region in Georgia 
	ParaBAT: metodika progresivních postupů ke zdokonalení systémů vedoucích k minimalizaci produkce odpadů pocházejících z průmyslových činností 
	ParaBAT: A methodology of progressive approaches to improving systems aimed at minimizing waste production originating from industrial activities. 
	Hydrogeochemie jeskynního systému Rudické propadání – Býčí skála  
	Hydrogeochemistry of the Rudice Sinkhole – Býčí skála cave system 

	3D modelování a dokumentace krasových jevů 
	3D modelling and documentation of karst phenomena  

	Nové vymezení dotačních zázemí vybraných krasových struktur 
	Newly defined infiltration areas of selected karst areas 

	Identifikace zdrojů znečištění povrchových vod 
	Identification of surface water pollution sources 

	Kontaminace skládkových vod organickými polutanty 
	Contamination of landfill water with organic pollutants 


