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(Naturebasedsolutions)
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The presenceof nature-basedsolutions (marked in green) as small wastewater treatment plants (<2000PE)in Central and Eastern European countries. Where available, the (approximate) number of plants is also given.

BiH BG HR czZ EE HU v MD ME PL RO SK SI UA Total
Soil infiltration >1000 17 300 >1312
Willow systems il >1
Waste stabilization 100 3 > <105
ponds
Aerated ponds 10 >10
- atne o 8 750 7 5 8000 150 180 80 9183
wetlands
Sludge treatment
roed beds 8 10 10 4 1 >33
Vermifilter 1 1 2
Ecosan technology >70 70

BiHr BosniaandHerzegovinaBG Bulgaria HR Croatig CZ CzechiaEE Estonia HU
Hungary LM Latvig MDt Moldova, ME Montenegrg Pt Poland RG Romania SK
Slovakia, $I SloveniaUA Ukraine.

Zdroj:l st enD] ; Bverisdak M.; Gajewska, M. ; G Griesskpr,BuldvT. ;
Challenges and Perspectives of Nature-Based Wastewater Treatment and Reuse in
Rural Areas of Central and Eastern Europe. Sustainability 2023, 15, 8145.
https://doi.org/10.3390/su15108145
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Parameter Inflow Outflow

o)
LINR & G njSRY A () i ¢ otal Dissolved Solids 7,000 12,000
0A2f 23401 e0K Suspended solids 28 10
NBautAyt oK - =m0l in water 280 <05
Y21 nlRaz @G6Su
rostlinami, biodegradace a . - BOD 15.7 <1
volatilizace. - = Total Nitrogen as N 2.5 <0.5

. |JAmmonia Nitrogen as N 1.3 <0.1
* Total Phosphorus as TP 0.03 <0.5
Boron as B (dissolved) 4.5 5.6
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Compound Range Avg R.E. Type of treatment
(%)
Tbuprofen 95-96 96 Restoration FWS wetland (receives secondary effluent from a WWTP) 1
48 (shallow)- n.a. Pilot-scale HF wetlands (different depths) with injection of contaminants 2
81 (deep)

A uMe a 2 dz é T é 1_ l] A @ y N LJnJ A 2 ﬁ l] NJ z 2 é’f %J\l 99 Experimental pilot -scale VF wetland (5 m°) 3
Tl NXI C) é lej A él e C) K f 1 l:l é 1_ T 2 Fé LJI |VQ y J\l édK é 21R 2 Rey(.)rlfd \Lﬂt]ﬁlj'dMsien'ffec['wiE’znamral waters impacted by urban and 4
diklofenaku, ibuprofenu, ketoprofenu a naproxenu agricultural run-off
3 g 6 A y y‘ 2 3 l] N | C‘) y T ’3::" [0 n.a. >05 Pilot-scale VF wetland (5 m’) 5

. R P Diclofenac Experimental pilot -scale VF wetland (5m°) 3

A q 2 1 njl R é Sf 7\ YA y dze N u l 1. 5 K2 NJ 2 y.+ f )(a Llu 7\ Qe%rhiwetltmd*svsumlfecﬁwgﬁ natural waters impacted by urban and 4
SYR2ZUNAYYN RA&NHZJI2NE | REEON YA{UNBLRE dzii b y (i 83 oericulural ncort
10SNB 2&a2dz 20 G NOYyS 2Rail NI y)\uStyga a)\yésev)\ Y S (i 2 RidesfleyFpetland (5 m’) 5

. o o . ~ Three hybrid treatment Systems (ponds and CWs) 6

A Yt N 620eY YSOKF y Aay § Y R S S , 0AZ2 R S 3 N"J'% QB I O § Tl N"MVJ/S \1,etland (receives secondary effluent from WWTP) 7
YAUNBOAL EYNYA &aLRtS6Syadde | a2NLIOS ,yb FAL NI YN e et .
Y 5 RAL @ Acetaminophen =90 >90 Pilot—scale VF wetland (5 m’) 5

A t 2 F'e LJ2 g N\IV) K 2 @ S LINER L'J S ‘l | y‘ S Y QDI‘EF]].CHJ | rq 8 89 2 N 8% pa @@oﬂlon FWS wetland (receives secondary effluent from a WWTP) 1
géoAyyzaid RN1é& RSt ON R26S 1T RNODSy R | ‘llfiz;YIiJf sdElﬁz@“eﬂt?ﬁ?aleVlFWeﬂand“mib . :

x n.a. estored wetland system fed with natural waters impacte urban an
LJZ R YN YI t Yo . agricultural run-off . :
na. 70 Pilot-scale VF wetland (5 m®) 5
Oxybenzone n.a. >95 Pilot-scale VF wetland (5 m?) 5
n.a. 98 Household HF wetland 8
na. 77 Tertiary treatment by Pond + FWS wetland 9
Triclosan n.a. >40 Restored wetland system fed with natural waters impacted by urban and 4
. < . . agricultural run-off
# O AQ, BD | NJ.JRPb15)Pharmaceuticaland PersonalCareProductyPPCPS) ithe _ )
Environment and heirRemovafrom Wastewaterthrough ConstructedVetlands - o ael Taalnd O m) i
ComprehensivAnalyticalChemistry67, 195;244. https://doi.org10.1016/B9780-444 na. 86 Tertiary treatment by Pond + FWS wetland 9
632999.000065 1. Llorens et al. (2009). 2. Matamoros et al. (2005); 3. Matamoros et al. (2007); 4. Matamoros et al. (2012a); 5. Avila et al, 2014c: 6. Hijosa Valsero et al.

(2010a); 7. Matamoros et al. (2008b); 8. Matamoros et al. (2009a); 9. Matamoros and Salvado (2012).



® MONITORED DRAINAGE OUTLET
MAIN DRAINS
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(CZ5 DRAINAGE SUBCATCHMENT
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0,445
0,468
2,511
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1,161
1,038
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Zdroj:Brix, Hans &Arias Carlos. (2011). Usé willowsin evapotranspirativesystemgor onsite wastewatermanagement ?
theory andexperiencegrom Denmark Strepowlnternational Workshop, 224 February 2011AndrevljeNoviSad. 1529.
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