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AMIIGA

INTEGRATED APPROACH TO
MANAGEMENT OF GROUNDWATER
QUALITY IN FUNCTIONAL URBAN AREAS

2.959.471,74 )) Project budget in EUR

2.444.589,52 )) ERDF funding in EUR

@

01/09/2016 - 31/08/2019 Project duration

« 12 partnert

« 10 asociovanych partneru
6 zemi

« 7 pilotnich lokalit
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Partneri:

GIG Katowice

Mésto Jaworzno

Mésto Stuttgart

Mésto Novy Bydzov

Technicka univerzita v Liberci
Region Lombardie
Polytechnika Milano

Mésto Parma

Geologicka sluzba Slovinsko
Vodovody a kanalizace Lublan
Univerzita Zahreb

Vodovody Zadar
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AMIIGA - PILOTNI LOKALITY
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1. Jaworzno
2. Novy Bydzov
3. Stuttgart

4.  Milano

5.  Ljubljana

6. Bocanjac

7. Parma
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AMIIGA - PILOTNI LOKALITY el g

Jaworzno POPs pesticidy (HCH, DDT, endosulfan atd.), CIE,
BTEX, kyanidy

Novy Bydzov ClE

Stuttgart CIE

Milano ClE

Ljubljana Cr, As, dusicnany, atrazin, amonné ionty
Bocanjac Fekalni znecisténi, dusiCnany, amonné ionty
Parma ClE

~
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AMIIGA - CILE A METODY i

CILE

« Zlepseni kvality podzemni vody ve FUA
 Vypracovani planu managementu pilotnich lokalit

METODY

* Moderni metody pruzkumu znecisténi

« Moderni metody analyzy znecisténi a horninového
prostredi (CSIA, MBT, fytoscreening)

* Moderni metody modelovani a GIS

 Kooperativni tvorba vystupu, workshopy

_% TAKING COOPERATION FORWARD 5



AMIIGA - CILE A METODY e o

CILE

« Zlepseni kvality podzemni vody ve FUA
« Vypracovani planu managementu pilotnich lokalit

METODY

* Moderni metody pruzkumu znecisténi

« Moderni metody analyzy znecisténi a horninového
prostredi (CSIA, MBT, fytoscreening)

* Moderni metody modelovani a GIS

 Kooperativni tvorba vystupu, workshopy
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FYTOSCREEN'NG CENTRAL EUROPE g GIG

« Vyuzitelnost na AMIIGA pilotni lokalité Jaworzno?
« Zkusenosti s CIE

 Sorek, A. et all, 2008. “Phytoscreening”: The Use of Trees for
Discovering Subsurface Contamination by VOCs. Environ. Sci.
Technol. 42, 536-542. doi:10.1021/es072014b

« Limmer, M.A. et all, 2011. Phytoscreening for Chlorinated
Solvents Using Rapid in Vitro SPME Sampling: Application to
Urban Plume in Verl, Germany. Environ. Sci. Technol. 45,
8276-8282.

« Limmer, M.A. et all, Burken, J.G., 2015. Phytoscreening with
SPME: Variability Analysis. Int J Phytoremediation 17, 1115-
1122.

* Limmer, M.A., Burken, J.G., 2014. Plant Translocation of
Organic Compounds: Molecular and Physicochemical
Predictors. Environ. Sci. Technol. Lett. 1, 156-161.
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FYTOSCREENING HCH - HISTORIE ~ cormucueore Il

« Zkusenosti s HCH jsou kontroverzni

- Guide to Phytoscreening z roku 2011 tvrdi | SeEamsEamas™™ ™ ¢ K%
bez dalsiho vysvétleni - ze pro HCH je L LEIPZICY
fytoscreening nevhodny

ale

 z lokality Hajek mame data dokladajici
pritomnost HCH v biomase naletovych Guide to Phytoscreening
drevin Using tree cors sampling and chemical analyses to Investigate

contamination In the ats |
Inovativni sanacni technologie: Antos V., Hrabak P, T .
Machackova J., Supikova I., Polach L., Cernik M., Kvapil P,

Akumulace hexachlorocyklohexant v biomase Alnus
glutinosa

Spomsored by, e My
"

Foderd Mrsalyy of Educeton sod Ressersh

Farrhols Contie fir Envicnmente Romesrch - UFT
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HAJEK

HCH in Ostrovsky stream
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HCH in Ostrovsky stream
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FYTOSCREENING HCH - HISTORIE sl NS
« Zkusenosti s HCH jsou kontroverzni
« Guide to Phytoscreening tvrdi bez dal$iho -, o~ < K%
vysvétleni - ze pro HCH je fytoscreening L LETPZION
nevhodny
ale
 z lokality Hajek mame data dokladajici
pritomnost HCH v biomase naletovych Guide to Phytoscreening
drevin e e
Inovativni sanacni technologie: Antos V., Hrabak P,
Machackova J., Supikova I., Polach L., Cernik M., Kvapil P,

Akumulace hexachlorocyklohexant v biomase Alnus
glutinosa

« kere HCH prijimaji
Cytisus striatus: Becerra-Castro, C. et all, 2013.

Phytoremediation of hexachlorocyclohexane (HCH)-
contaminated soils using Cytisus striatus and bacterial

inoculants in soils with distinct organic matter content. S aamande Ld bt
Environmental Pollution 178, 202-210. P SRR
Cynara and Erica sp.: Calvelo Pereira, R. et. all, 2008. A A e e J":?. ----

Distribution pathways of hexachlorocyclohexane isomers in a

soil-plant-air system. A case study with Cynara scolymus L.
and Erica sp. plants grown in a contaminated site. e

Envi Pollution 1 -358.
_a nvironmental Pollution 155, 350-358 TAKING COOPERATION FORWARD 12




STROMY PRO VYMEZENi KONT. MRAKU?  cevreaceveo>: Il ¢

Eurcpean Union
i Teropan Regional
Dewdoprrent Furd
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EMPIRICKE OVERENI - JAWORZNO
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EMPIRICKE OVERENI - JAWORZNO ~ ‘orouconc I 5

« Malo prozkoumané celo kontaminacniho mraku - mohou byt zasazeny
ovocné stromy v intravilanu obce Leg?
« Oproti lokalité Hajek - plné zalesnéni (i kdyz druhové heterogenni)
 Niva reky Wawolnice s minimalni terénni Clenitosti
24 vzorka podzemni vody a 118 vzorku biomasy stromu, cerven 2017
« Zména protokolu odbéru vzorka biomasy:
 Opusténi konceptu prirustkového vrtaku
« Aku vrtacky, mnoho baterii, mnoho vrtaku, box se suchym ledem
« QOdbér vzorku kuary (vrtak & 12 mm, 0,5 - 1 cm hluboko), poté ve
stejném misté odbér vzorku dreva (vrtak & 6 mm, 10 cm hluboko)
« Meéreni obvodu stromu ve 130 cm nad terénem
« Zaméreni GPS souradnic stromu
 Oznaceni stromu reflexni paskou (moznost opakovani vzorkovaciho
eventu)
« Fotodokumentace
« 2x 3-Clenna vzorkarska skupina, 2 dny prace

_% TAKING COOPERATION FORWARD 16
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DRUHOVE ZASTOUPENI wierres Y -

Druhové zastoupeni (97 % vzork)

mbriza mosika mdub molse mborovice

+ 1x jasan, 1x javor, 2x lipa -
1
_% TAKING COOPERATION FORWARD ' ~1 18 |




LABORATORNI PROTOKOL ST G

« Extrakce rozpoustédlem: aceton/hexan 1:1,
10 ml + 1 g vzorku
« Trepani pres noc
« (Oddeéleni rozpoustédla
« Vysuseni rozpoustédla
- Pridavek interniho standardu (deuterovany y-HCH a 2,3,5-
triClB, 3C znaceny penta-CF)

* ,Matrix matched* kalibrace (biomasa referencnich, Cistych
stromu pouzita k ziskani matricné shodného rozpoustedla pro
pripravu kalibracnich roztoku)

« Nastrik do GC-MS/MS systému, 42 analytu (HCH, CIB, CIF)
 Limit kvantifikace 0,1 ng/g

_% TAKING COOPERATION FORWARD 19
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PRVNi VYSLEDKY CENTRAL EUROPE G1G

E‘.pu\.htr
Furopean Regional
Dewdoprrent Furd

V kdre stromu nalezeny jen nizké koncentrace HCH
(max. 20 ng/g,: ), zadné CIB, zadné CIF - mechanismus  prijmu

HCH rostlinou musi byt pres koreny

51 % vzorkl dfeva ma sumu HCH <0,1 ng/g

Max. suma HCH ve vzorcich ze zdrojove zony: 49 621 ng/g, .

Ve zdrojové zoné maji vzorky borovic radové nizsi obsahy HCH, nez
listnate stromy (tisice ng/g, ) - asi jiny mechanismus prijmu HCH
nebo jejich rychlejsi transformace - pro vymezeni mraku bude dobré
pouzit jen listnace

| presto jsou koncentrace v borovicich 1000x vyssi, nez koncentrace
pozad'ove (jednotky ng/g, ;)

Jiné POPs ve stromech nenalezeny

Probiha statistické zpracovani dat, interpolace dat z podzemni vody

Jednoznacny zavér pro obytnou zonu nelze z dat udélat (radéji
ovzorkovat)

TAKING COOPERATION FORWARD 20
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DRUHOVE ZASTOUPENI iR o

Druhové zastoupeni (97 % vzork)

borovice
23%

mbriza mosika mdub molse mborovice

+ 1x jasan, 1x javor, 2x lipa
_3 TAKING COOPERATION FORWARD ' 1 21




IZOMERNI PROFILY HCH - JAWORZNO

Jaworzno groudwater (average sum Jaworzno trees
226 ng.g' in total) ng.g-1
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(average sum 6 449
in total)

o-HCH

e-HCH

5-HCH
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PRVNI VYSLEDKY

HileIrcy
CENTRAL EUROPE

AMIICA
A B C D E F G H | J K L
sample
tree weight
circumfer carrected

1 |species [sample nr: Ence latitude M longitude E  |{dry mass) alfa-HCH beta-HCH gama-HCH delta-HCH | epsilon-HCH| suma H(
2 wood wood wood wood wood wood

3 cm gram NE/ Eoiuy NE/ B NE/ Bow NE/ B NE/Edw NE/Edw
4 birch 001 103 M50°11' 26 E 19°12'33" 0,55 <0.1 =0.1 <0.1 =0.1 =0.1 =0.1

5 birch L1 ¥ 167 M50°11'25 E 19°12'33" 0,37 <0.1 =0.1 =0.1 =0.1 =0.1 =0.1

] birch 003 98 M50°11' 26~ E 19°12'32" 0,58 <01 <01 <01 <01 <01 <0.1

T pine 004 o4 M50°11'26.5% | E 19712'32.04" 0,42 <0.1 <0.1 <0.1 <0.1 <0.1 <01

3 poplar 005 77 M50711'25.3% E 19°12'32 5" 0,40 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

9 pine D06 75 M50°11'16.67 E 19°12'39.8" 0,38 <0.1 =0.1 <0.1 =0.1 =0.1 =0.1
10 birch D09 145 M50°10'50.9° E 19°13'15.2" 0,34 <0.1 <01 <01 <01 <0.1 <0.1

11 poplar 010 56 MN50° 1044 4 E 19°13'21.2" 0,49 <01 <01 <01 <01 <01 <0.1
12 birch 011 54 M50°10'38.5 E 19°13'18.0" 0,39 <0.1 <0.1 <0.1 <0.1 <0.1 <01
13 oak 014 116 N50°10'1B.1 E 19°13'57.2" 0,84 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
14 birch 015 115 M50°10'5.34~ E 19°14'4 4" 0,42 <0.1 =0.1 <0.1 =0.1 =0.1 =0.1
15 poplar 016 175 N5079'45 17 E 19°14'17 5" 0,25 <0.1 <01 <01 <01 <0.1 <0.1
16 birch 018 67 N50°11'4 6~ E 18°13'32.7" 0,59 <01 <01 <01 <01 <01 <0.1
17 birch 020 43 N50°11'0.8 E 19°13'37.7" 0,36 <0.1 <0.1 <0.1 <0.1 <0.1 <01
12 birch 022 63 N50°11'7 .6 E 19°13'48.9" 0,39 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
19 birch 023 118 N50°11'9.4" E 19°13'44.0" 0,63 <0.1 =0.1 <0.1 =0.1 =0.1 =0.1
20 birch 024 35 N50°11'5 4 E 19°13'50.8" 0,29 <0.1 <01 <01 <01 <0.1 <0.1

21 birch 025 30 N50711'3.47 E 18%13'52.2" 0,25 <01 <01 <01 <01 <01 <0.1
22 birch 026 59 N50711'1.6" E 19°13'54.0" 0,51 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
23 birch 028 B0 N50°10'59.0¢ E 19°13'58.9" 0,28 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
24 birch 030 100 M50°11'18.1° E 19°14'19.4" 0,37 <0.1 =0.1 <0.1 =0.1 =0.1 =0.1
25 alder 041 154 N50°11'8.0" E 19°14'45 2" 0,46 <0.1 <01 <01 <01 <01 <01
26 birch 050 43 MN50711'14.1 E 18714'40.1" 0,31 <01 <01 <01 <01 <01 <0.1
27 birch 052 112 M50°11'17 .4 E 19°14'41.0" 0,56 236,29 35 146,44 220,51 52274 13 495 34 49 621,32
28 I birch 051 46 M50°11'15.5 E 19°14'39 8" 0,39 81,70 22 226,68 20,52 4361 961,10 23 338,61
249 birch 053 109 M50°11'17 .8~ E 19°14'40.9" 0,55 98,87 18120,72 32,95 65,51 201,03 18 519,12
30 poplar 046 76 M50°11'11.2 E 19°14'45 6" 0,41 142 61 13 975,10 38,64 27259 717,82 15 146,77
31 birch 049 a4 MN50711'14 6 E 19%14'40.7" 0,28 242 93 11142 64 <01 74,33 3 117,97 14 577,87
32 birch 047 71 M50°11'12.2 E 19°14'45" 0,30 200,64 6 860,50 73,50 103,43 521456 12 452,63
33 poplar 048 60 MN50°11'14.1 E 19°14'43.9" 0,47 579,63 9 513,75 13 67 63,27 1733,75 11 904,07
34 birch 037 81 N50°11'6.5 E 19°14'31.2" 0,37 188,31 293268 130,95 1 795,61 1 896,52 6944,11
35 birch 055 53 M50°11'12 37 E 19°14'4B 6" 0,53 471,03 4 34477 246,65 690,45 518,15 6 271,05
Bl birch 056 55 M50711'12 8~ E 18%14'50.4" 0,38 107,89 423141 53,38 606,40 239 68 5 238,76
a7 alder 054 B7 N50°11'1E 4 E 19°14'42 8" 0,40 43 .34 463251 19,87 36,74 307,63 5 040,09
38 poplar 045 56 M50°11'10.67 E 19°14'45.9" 0,24 44 78 4 159,18 15,78 180,20 198,09 4 598,03
2a aldar no7 112 MSA® 10 R F 10*12'G8 A" n a7 122 R? 2 101 N 51 QR 100 78 1 MRS N1 4 521 NK




IZOMERNI PROFIL HCH -

Hajek groundwater (110 ng.g"' HCH
average sum)
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HAJEK

Hajek trees (2.105 ng.g"' HCH average
sum)
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Jaworzno

Eum of HCH in water
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PERSPEKTIVY
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Hajek - 2018
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PERSPEKT'VY CENTRAL EUROPE GG

Eurcpean Union
[uropamn Regional
Dewdoprrent Furd

Dokoncit vyhodnoceni dat - podobnost izomernich profilt - vice
ruznych zdroju?

Jaworzno - dalsi vzorkovaci kolo po roce - jen listnace, vice vzorku
Jaworzno - odebrat i veteranske stromy, dendrochronologie
Dodélat analyzy veteranskych stromu z Hajku (olsSe, osika, briza)

Podat projekt na rozkryti mechanismu prijmu a transformace HCH
drevinami (vliv symbiotickych bakterii a mykorrhiznich hub)

Provést experimenty se semenacky stromu, spikovani rhizosféry
individualnimi izomery HCH, mezidruhove srovnani

Rozklicovat sezonalitu koncentraci HCH v drevni biomase

TAKING COOPERATION FORWARD 29




PODEKOVANI

* Projektu AMIIGA
 Kolegum z TUL
 Spolecnosti DIAMO
« Méstu Jaworzno

« Vam za pozornost

CENTRAL EUROPE

—w
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Wilerrey Ry
AMIIGA - KONTAKTY AR ¢

@ Mgr. Pavel Hrabak
Cxl, Technicka univerzita v Liberci

www.interreg-central.eu/amiiga

K @

pavel.hrabak®@tul.cz
774 844 038

W linkedin.com/company/amiigaproject

-
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