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Abstract

In the Czech Republic, polycyclic aromatic hydrocarbons (PAHS) are very often among the substances causing the failure to achieve good chemical status of surface
waters. The most significant load has been detected Iin the industrial area of the Moravian-Silesian Region in the Odra river basin, but this problem applies to varying
degrees throughout the Czech Republic, including the Elbe river basin. In a research project the athors monitored both the inputs of PAHs from the air to the ground
surface and their increase in urban agglomerations and near roads, as well as their occurrence in surface waters. It turns out that in addition to measures aimed at
Improving air quality, which are needed In any case, some measures that were not originally intended to eliminate PAHs are also working. In particular, measures
targeting water erosion, measures to capture and treat surface runoff and, more generally In cities, elements of blue-green infrastructure, specifically stormwater
management measures, can have an impact. The poster presents in a simplified form the results obtained from the literature and older datasets, as well as from own
measurements in Vyrovka catchment Upper Elbe region.
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Chemical status of surface water bodies — fluoranthen (left) and benzo[a]pyrene (right) as PAH representatives

49% of surface water bodies in the Czech Republic do not achieve good status according to the Water Framework o |
Directive. PAHs are one of the most common causes, as shown in the figures above. The main source of PAHSs is | N
considered to be polluted air and atmospheric deposition. Although the situation has improved significantly over the .
last 30 years (see EMEP report map below), the unsatisfactory state persists - most notably in the industrial area ,

of the Ostrava region, but also in other areas. The aim of the project was to quantify the PAH substance flow through r"::l_’:;”‘j 83-85 % 80-88% 72-80% 58-77%
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TRANSPORTED BY PERCOLATION

The picture above shows annual redistribution of atmospheric deposition loads in various vegetation
covers (logging is not considered). General overview was prepared based on literature and previous
measurements, but were confirmed by the project results.

Modelled annual total deposition fluxes of and benzo[a]pyrene in Baltic Sea region for 1990 (left) and 2020 (right). Source EMEP
report:
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The graph on the left shows the results of river sediments —

measuring the sum of PAH in solid

In 2021, two-year monitoring was
initiated in the framework of the Water
Centre project, which built on the
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previous results. In the catchment area R . . S

of Vyrovka — leftside tributary of Elbe A components of the environment in the oatngpartices inrvr [
river several matrices were sampled mode_l basin. It shows visibly higher humus 5 m from the main road -
and compared. The observed matrices pollution around roads, measurable both

were. m0nth|y Sampled preCIpItatlon a.t IN MOSs (1 year Of pOIIUtlon) and_ In foreSt humus in unstressed environment '
two places, moss (an indicator of humus _(approx. 3ye_ars of pollution). The

deposition over 1-3 years) and humus proportion of PAH In suspended matter oss 5 m from the main road r

(an indicator of deposition over a longer and river sediment is more variable

period) samples at 10 places without
significant presure, moss and humus
samples at various distances from a
busy highway, monthly point samples
of watercourse water, sediments and
floating sediments samiples. In a
sample settlement the sources were
monitored - in particular the potential
pollution input from the built-up area (in
the form of surface runoff, run-off from
WWTPs and storm overflows) and
major roads. A single rainfall-runoff
event was sampled during heavy rain
when the stream contained a significant

surface runoff. In each sample a set of 15
different PAH were measured.
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The graph on the right shows the results of
measurements of the sum of PAHs in water in
storm sewer Il the stream, runoff from the waste water
treatment plant, surface runoff, rainwater
discharge, and precipitation in the model
catchment area and In precipitation in
reference locations in Prague and Ostrava.
While the stream and precipitation in the
model catchment area often reach
concentrations around the detection Ilimit
under normal conditions, the highest
values were reached by surface runoff,
precipitation Iin the compared industrial
location, and also by water in the Vyrovka
stream during heavy rainfall with a large
amount of eroded material. Concentrations in
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Vyrovka stream
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Vyrovka stream after heavy precipitation
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CO N CI us | on such a situation reached ten times the normal
. value.
_ _ o _ . Literature:

It has been confirmed that atmospheric deposition can be a significant pollutant of surface waters. However, the measured values [1] ~ Europe's state of water 2024: the need for improved water resilience, EEA Report 07/2024, EN PDF: TH-AL-24-008-EN-N -
also show the ability of PAHs to bind to various matrices and remain there until they are released into the watercourse through ISBN: 978-92-9480-653-6 - ISSN: 1977-8449 - doi: 10.2800/02236, online Lt 28.6.2005
surface runoff, erosion or sewer overflows. [2] Gusey, A., Shatalov, V., llyin, I., Rozovskaya, O. (2022) Atmospheric deposition of B(a)P on the Baltic Sea, HELCOM Baltic

indi ' i+ : : : : : : Sea Environment Fact Sheet (BSEFS), EMEP MSC-E , Cit.28.6.2025
From these flndlngs, pOS_SIbIe measures can be SuggeSted' In addition to me_asures alme_d a improving air qua“ty n general, [3] Prchalova, H., Richter P., Vysko¢, P., Picek, J., Kozlova, M., and Dubska, M. (2023) Assessment of trends in concentrations of
measures to reduce erosion rates, reduce surface runoff and manage contaminated material (e.g. sewage sludge) may also be chemical and physico-chemical indicators of the status of surface water bodies. Water Management Technical and Economical
recommended. Information Journal, vol. 65, No. 3, p. 4-16. ISSN 0322-8916.

. h K h iallv high isk si ith hiah : luti h [4] Semeradova, S., Prchalova, H., Kabelkova, I., Suchara, I., Vencelides, Z., Jachymova, B., Kodes, V, Roztocilova, H., Mi€anik,
Monitoring t_ en makes sense to target the potentially higher S sites (wit Igher air po UUOD) and w €re measures are to be or T., Sykora, F., Stransky, D., Dostal, T., Bauer, M., Sucharova, J., Klir, J., Hola, M., Eckhardt, P., Juranova, E..(2024). Identifikace
have been implemented. From a reference - less polluted sites can be considered those with lower air pollution and intact soil zdroji pivodu a mnozstvi zne€isténi ve vodé - souhrnna vyzkumna zprava k hlavnimu cili 6 projektu Vodni systémy a vodni
horizons and cover hospodarstvi v CR v podminkach zmény klimatu. Souhrnna vyzkumna zprava. Praha. 153 s [5] Example for a quotation of

' _ _ o _ _ periodicals: Waksman, A. (1968) A Permutation Network. J. of the ACM 15, 159-163
All methods and results are described in detail in the project summary report available at: [6] Vyskog, P., Prchalova, H., Duréak, M., Semeradova, S., Jagkova, A., and Richter, P. Assessment of the status of surface water

bodies in the Czech Republic for 2019-2021. Water Management Technical and Economical Information Journal, 2024, vol. 66, No.
3, p. 10-18. ISSN 0322-8916.
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