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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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spojenych s vypousténim odpadnich vod z komunalnich COV do tokd. In. Sbornik 25. kongresu
Ceskoslovenskej spolocnosti mikrobiologickej. Bratislava-Praha, 2010, s. 238. ISBN 970-80-
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Identification of microbial load in surface waters by wastewater RNDr.
Hana Zvérinova Mlejnkova, Ph. D.; Mgr. Katerina Sovova, Ph. D.,

Mgr. Adam Smida, Mgr. Stépdnka Sabackd
T1.G. Masaryk Water Research Institute, p.r.i.

Project Number and Title: 5502030008 Centre of environmental research: Waste management, circular
economy and environmetal secutiry

Programme: 2.A Contamination of water environment

Key Words: microbial contamination of water - faecal pollution indicators — wastewater treatment
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.

References

[1] Mlejnkovd, H.; Petrdnova, A.; Slezakovd, K. 2010: Charakteristika hygienickych rizik
spojenyich s vypousténim odpadnich vod z komundlnich COV do tokdi. In. Sbornik 25. kongresu
Ceskoslovenskej spolo¢nosti mikrobiologickej. Bratislava-Praha, 2010, s. 238. ISBN 970-80-
970477-8-8.

[2] CSN 75 7221 Kvalita vod - Klasifikace kvality povrchowych vod, listopad 2017, 17 stran.

[3] BaudiSovd D., Fuksa J. 1997: Jakost vody v Labi a dolni Vltavé - mikrobiologické ukazatele.
Bulletin Projektu Labe 13/1997.

[4] Kredba M., Dvorak V. 1931: Znecisténi Vltavy v Praze — Bakteriologicka studie. Z ,,Casopisu
lékarl ceskych”, Praha, €. 18, roc. 1931.

“



