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Integrated Approach to Management of Groundwater
qguality In functional urban Areas -

Integralni pristup k rizeni kvality podzemnich vod ve
funkcnich mestskych tUzemich
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http://www.Iinterreqg-central.eu/Content.Node/home.html

3. Cooperating on natural and cultural resources for
sustainable growth in CENTRAL EUROPE

3.3 To improve environmental management of functional
urban areas to make them more livable places

AMIIGA

Integrated Approach to Management of Groundwater quality In
functional urban Areas

CE32

Gtéwny Instytut Gornictwa

Central Mining Institute

Project duration Start date 01.09.2016

36 months End date 31.08.2019
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CENTRAL EURQOPE S

AMIIGA - PARTNERI PROJEKTU

« LP - Centralni hornicky Ustav, Katowice, Polsko - Vedouci
partner

. PP2 - Urad Mésta Jaworzno, Polsko

P3 - Magistrat Mésta Stuttgart, Némecko

P4 -Mésto Novy BydZzov, Ceska republika

P5 - Technicka univerzita v Liberci, Ceska republika
P6 - REGIONE Lombardia, Italie

P/ - Politecnico di Milano, Italie

P8 - Comune di Parma, Itélie

P9 - Geoloski zavod, Slovinsko

P10 - Javno Podjetje vodovod, Slovinsko

« PP11 - Sveudiliste u Zagrebu, Chorvatsko
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AMIIGA - PRIDRUZENI PARTNERI ENTEAL RO

-Municipal Water and Sewage Company Ltd. (MPWIK) (Polsko)
- Emilia Romagna Region (Italie)

- Croatian Waters (Chorvatsko)

-The City of Ljubljana (Slovinsko)

- Metropolitan Association of Upper Silesia (Polsko)

- KU Kralovéhradeckého kraje (CR)

- KU Libereckého kraje (CR)

- The Municipality of Ig (Slovinsko)

- Regional Council Stuttgart (SRN)

- City of Korntal-Mtnchingen (SRN)

- Regional Office for Environmental Protection in Katowice (Polsko)
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AMIIGA - PRIPRAVA PROJEKTU e

CENTRAL EUROPE

Cotranced by Ewcpen L = Exrcoeen Rirgensl Drvelopman F

MEZINARODNI PROJEKT
—OKS
(FOCUS ON KEY SOURCES OF
ENVIRONMENTAL RISK - KLICOVE
ZDROJE EKOLOGICKYCH RIZIK)

projekt se uskutecnil v letech

2008 - 2012 realizovan v ramci
Nnrnoaramii

projectFOKS.eu

FOKS: project 1CE026P3 Focus on Key Sources of Environmental Risks

—

te; e o8 o - \o\ @ JRocusonKey Sourcespgl - o > N ’

W of Environmental Risks; )



PARTNERI PROJEKTU FOKS ehiethad]

CENTRAL EUROPE

PP1 (LP) - Centralni hornicky ustav, Katowice, Polsko
- Vedouci partner

PP2 - Ustav ekologie na primyslovych Uzemich
Katowice, Polsko

PP3 - Urad Mésta Jaworzno, Polsko
PP4 - Magistrat Mésta Stuttgart, Néemecko
PP5 - Magistrat Mésta Milan, Italie
PP6 - Urad Provincie Treviso, Italie

PP7 - Zdravotni Ustav se sidlem v Ostrave, Ceska
republika

-
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ASOCIOVANI PARTNERI ot

Vodopravni urad Mésta Gliwice, Polsko
Silesia Region

Ministerstvo Zivotniho prostiedi Ceské republiky

Urad Mésta Novy Bydzov

Statni agentura zivotniho prostredi Baden-
Wiuirttemberg, Karlsruhe

Krajsky urad, Stuttgart

Altlastenforum Baden-Wirttemberg e.V.,
Stuttgart

bl

-
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AMIIGA - PRIPRAVA PROJEKTU aerres N

Obdobi pred
vyzvou

Priprava projektu
do 2.faze vybéru
projektu

Eurcpean Union
European Regional
Development Furd

Priprava projektu [l Schvaleni Light
do 1.faze vybéru Application Form
projektu Projektu

Vyporadani Schvéleni
pripominek po Projektu -
schvaleni priprava
projektu ve realizace
2.fazi vybéru
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AMIIGA - OBDOBI PRED VYZVOU

Stuttgart 6.- 7.10.2014
- - prvni spolecna schuzka k pripravé projektu -
definovani partneru a zakladniho ramce

projektu, ustanoveni vedouciho partnera GIG
Katowice (Polsko)

L N
@5 @J STUTIGART \ &y

GIG Jaworzno
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Re ione POLITECNICO LN P
Lombcrdlo MILANO 1065 L2
Comune di Parma
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Vodovod d.o.0.
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AMIIGA - PRIPRAVA PROJEKTU DO 1.ETAPY  centraLeurope -

-Katowice 19.-20.2.2015

- projednani cilu projektu, pracovnich c¢asti,
celkového rozpoctu projektu,

- zadani Ukolu - rozdéleni vedoucich jednotlivych
pracovnich casti pro zpracovani application form
(komplikovana diskuze - jak nalézt spolecnée
téma, spolecnou myslenku projektu - vyznamnou
roli hraje zkusenost vedouciho partnera)

. Ucast na Skolenich organizovanych Vidni
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AMIIGA - PRIPRAVA PROJEKTU DO 1.ETAPY  centratcurose Il .

‘Milan 30.3.2015

- Finalizace projektu pro 1.kolo souteze

.10.4.2015 - odevzdani Light Application form

- 31 stran

- Predstaveni projektu, partneru a jejich role v projektu,
objasneéni jejich ocekavani a zapojeni do projektu.

- Predstaveni kontextu projektu s cili programu a strategii

a politikou EU

. Predstaveni pracovnich casti projektu
. Celkovy rozpocet projektu

TAKING COOPERATION FORWARD 13




AMIIGA - POSTOUPENI PROJEKTU DO ierrey

CENTRAL EUROPE

2.ETAPY J0TAMNGATT
uuuuuu Regional
1 Devilopiment Furd

.22.9.2015 - postoupeni projektu do 2.kola
- Projekt AMIIGA uspél mezi 91 z 611 Ucastniku

_e TAKING COOPERATION FORWARD
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AMIIGA - PRIPRAVA PROJEKTU DO 2.ETAPY  centraLeurope -

‘Praha 21.10.2015 - schuzka k upresnéni
finalizace projektu

. prace na rozpoctu, definovani obsahu jednotlivych
pracovnich casti, harmonogramu, vystupu

-Katowice - 6.11.2015 schuzka + skype konference

-Finalizace projektu

- Priprava Deklaraci Partneru (schvaleni zastupitelstvem
Mésta), vyjadreni zajmu na projektu od asociovanych
partneru

- Rozpocty, harmonogram, popisy aktivit, vystupu atd.
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AMIIGA - PRIPRAVA PROJEKTU DO 2.ETAPY  ceaicuzon: IS

-3.12.2015 - odevzdani Application Form
- 168 stran

Detailni popis jednotlivych pracovnich casti projektu,
jednotlivych cinnosti v ramci pracovnich casti a vystupd,
detailni harmonogram plnéni,

- Podrobny rozpocet - ve strukture po partnerech,

jednotlivych pracovnich ¢astech, podle druhu nakladd,
podle jednotlivych reportovacich obdobich

TAKING COOPERATION FORWARD 16
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-18.4.2016 - podminecné prijeti projektu

_e TAKING COOPERATION FORWARD

17



AMIIGA - VYPORADANI PRIPOMINEK ~  coviea ot I

- rizika ztraty integrity projektu dodatecnymi
zasahy

-31.5.2016 - podani finalni verze Application Form
.« 251 stran
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AMIIGA - SCHVALEN| PROJEKTU witerreg B

CENTRAL EUROPE

PRIPRAVA REALIZACE A =

Podpisy smluv:

Subsidy Contract (poskytovatel podpory a
vedouci partner)

Partner Agreement (vedouci partner a partneri
projektu)

Implementation manual (Prirucka pro realizaci)
Organizace dokumentu

Organizace vyberovych rizeni

TAKING COOPERATION FORWARD 19




AMIIGA - SCHVALENI PROJEKTU ierrey

CENTRAL EUROPE

PRIPRAVA REALIZACE "~ AMiica

Katowice 29.-30.9.2016 - Kick off Meeting




AMIIGA

WP.M. : Project
Management

WP.T1.: Tools for
groundwater
pollution
assessment

and remediation
in FUA

WPR.T3.:
Management
strategy

and guidance

ierres

Eurcpean Union
European Regional
Development Fund

WPT2.:
Groundwater

Remediation -
from concept to
realization

WP.C.: Project
Communication

1
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WP.T1.: Tools for groundwater pollution assessment

and remediation in FUA (Metody pro vyhodnocovani a sanaci
znecisteni podzemni vody )
- resi univerzity a vyzkumné ustavy (GIG, Politechnicka univerzita

Milan, Univerzita v Parmeé, Technicka univerzita v Liberci,
Geologicka sluzba - Slovinsko a Chorvatsko)

o Compound-Specific Stable Isotopes (CSIA)
o Biologické metody (BMT)

0 Geostatistické metody

o Numerické modelovani

_e TAKING COOPERATION FORWARD 22
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AMIIGA e —-

WP.T2.: Groundwater Remediation - from concept to
realization

(Obnova kvality podzemni vody - od koncepce po realizaci )

0 Pilotni akce:
» Bokanjac (Chorvatsko)
* Ljubljana (Slovinsko)
« Milan (Italie)
« Parma (Italie)
- Novy Bydzov (CR)
« Jaworzno (Polsko)
 Stuttgart (SRN)

— TAKING COOPERATION FORWARD 23
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PILOT ACTION - ZADAR, BOKANJAC CeNTRAL EuROPE MRS

n Ui

,

& VeFej{Jrrfl N

\Deringaj

N
Gracac
’ .,

~ 0 ‘h‘ o iy Bk i
_ fr sl Krupa -
‘r.“. "-’; 1

oA

LR
W ol

Petiéane W D i
etrcane ;',-/ F\
Y N
Veli Rat Wb 5 TN \> o
Zad«af// ZemunikK88 S /4 B

Novigrad ‘¢

e
S

‘E‘E—*w 'Dr:fn/ji
4 s

Ugljan \ N
Dugi otok
Sali

Kornati-Nationalpark

Kornati




Witeire g

PILOT ACTION BOKANJAC e e

. —’ L
TAKING COOPERATION FORWARD 25




Witeire g

PILOT ACTION BOKANJAC SEmms

Golublnka
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PILOT ACTION BOKANJAC
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PILOT ACTION BOKANJAC
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PILOT ACTION BOKANJAC P

Golublnka
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PILOT ACTION - LJUBLJANA

- Dumzamh

__—.n-—-".

®

-’\.Brezclwca
prl Ljubljam

,,,__=\

—

TAKING COOPERATION FORWARD




Witerrey

PILOT ACTION - LJUBLJANA S
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CENTRAL EUROPE

PILOT ACTION - LJUBLJANA S -

,Dravlje-Moste* Sewage system losses
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,,Brest Agricultural hinterland —
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4. Melj, glina
Recharge from ISka river
- to Holocene aquifer 190 < 260 < 550 -

. t@estone aquifer 70 < 230 I/s —

5. Meljna glina, $ota
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PILOT ACTION - MILAN

Name

Milano
Monza
Peschiera Borromeo
Rho
Segrate
Paderno Dugnano
Bollate
Lainate
San Donato Milanese
Cinisello Balsamo
Rozzano
Buccinasco
Sesto San Giovanni
Settimo Milanese
Brugherio
Garbagnate Milanese
Senago
Cologno Monzese
Caronno Pertusella
Assago
Origgio
Opera
Arese
Nova Milanese
Muggid
Novate Milanese
Corsico
Pero
Vimodrone
Cormano
‘Cesano Boscone
Bresso

' Cusano Milanino
Baranzate
TOTALE

Total surface Total sukface

(hectare)

18,167
3,309
2,322
2,224
1,749
1,411
1,312
1,293
1,288
1,272
1,224
1,200
1,170
1,072
1,041

900
260

474

51,464

(Kkm®)

1817
331
232
222
175
141
131
129
125
127
122
120
B
107
104

9.0
B6
84
B4
B.1
79
76
6.6
58
55
55
54
50
47
45
39
34
31
1B
514.6

Residents
(Census 2011)

1,242,123

35,557
25,054
30,992
71,128
39,083
26,503
76,514
19,148
33,170
26,262
20,914
45,786
16,397
8124
7,416
13,226
12,138
22,315
23,208
19,938
33,660
10,291
16,426
19,044
23,398
25,712
18,905
10,779

2,254,263

Residents
density
(residents
per sz}
5,837
3,622
958
2,250
1,917
3,299
2,710

MUNICIPALITIES: 34
AREA: 514 Km2
POPULATION: 2.254.263

niterrey
CENTRAL EUROPE

Eurcpean Union
European Regional
Development Fund

0 PIEV2.500 5.000 CARPIANO 10.000 Metri




PILOT ACTION - MILAN
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Milano FUA: plumes vs. diffuse contamination  &tares conos

AT~ A " Eurcpean Union
AM“GA ¥ European Regional

Development Fund

Representing PCE data in a map it arise that:

« most of the monitoring points have low-medium
concentrations (<20 ug/l) probably not linked to a
specific source (i.e. diffused contamination)

o few points show high or very high concentrations
linked to a source (i.e. hot spots)

Multi-point sources are so small (area&mass) that
there is no chance to find and remediate them

Therefore Lombardy Region, in reason to prepare a
management plan, needs to define a threshold to
distinguish areas concerned by a diffused
contamination from areas hit by plumes

Italian concentration thresholds d

Legend ~.® )

Alifatici clorurati Aquiard ‘p ‘

cancerogeni PCE (ugh) :’ 9300&

Clorometano ug/l 119 & 011
o 11-10

Triclorometano (CLF) ug/ 0,15 © 10-30 b S Zh A
@ -7 | e

vC ug/l 05 ® 1.0

1,2-DCA ug/l 3 . 100 - 1000

1,1-DCE ug/l 005 | @®

iiEE ug/l 1.5

PCE ug/ 1.1


Presenter
Presentation Notes
Multi-point sources = residual concentration in soil of remediated sites, leakages from public sewages, small unknown industrial activities….
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PILOT ACTION - MILAN

PCE znecisteni ohrozuje vodni
zdrojChiusabella




PILOT SITE: SANTA CROCE (PARMA,

ITALY)
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PIEZOMETRIC CONTOUR HEADS

AMIIGA

Monitoring network of the Regione Emilia Romagna

May 2013

PR33:00
L ]

September 2013
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PILOT SITE: SANTA CROCE (PARMA, ierrey

CENTRAL EUROPE

* *
* *
*
* ok
2 . . R Eurcpean Union
4 A \ . Ewropean Regional
bl o Furdd

PCE PM1 PM2 PM3 PM4 PM5 PM6

[ug/1]
30/06/2005 2.8 930 011 0.82 - -
06/09/2005 10 1200 1.0 7.0 - -
27/10/2005 - - 6.0 - - -
30/11/2005 16.4 230 016 5.30 - -
28/02/2006 4.3 1350 1.75 10.70 - -
12/04/2006 - - - - 11.92 13.08
21/02/2007 8.15 1354 034 893 134 1273
14/06/2007 9.73 11.88 0 7.34 1216 16.23
29/11/2011 13.7 - 12.40 - 13.36 -
26/03/2012 10.12 - 1.63 - 12.40 -
25/06/2013 11.0 - 0.77 - 16.40 -
24/03/2015 18.84 - 6.98 - 24.48 -

B [\ aviglio Taro
® Monitoring points

— TAKING COOPERATION FORWARD 46




HYDROGEOLOGY

AT SITE SCALE
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Mapa znecisténi podzemni vody PCE (listopad 2008)
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local groundwater directior

groundwate raquifer
polluted with PCE = 5000 pgA
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b



o iterres
| \TU CENTRAL EURO% -

1. mornsioring podzemni vady

2. abnowni kvality podsemni vod y v proston aplkace BRD

A _upfosndn i :!rpm ! :dmdl. =rmififini v prosion byvalého
KOWOPLAS Tu a proston 2

4. unfon i rorsahy kongaminadn iho mrakw podzemni vody v oblass
Husova, Dulosisich a U Plovdy

_ r
RATION FORWARD




PILOT ACTION JAWORZNO
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B Concept of Jaworzno FUA for AMIIGA project
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PILOT AREA INFO

Characteristic

AREA No The north-eastern extremity of the chemical
: plant, which once produced lindane.

AH=ASN\[el The area is located on the south side of
Wawolnica river, where was the old pond
(gradually over decades filled with waste) and
storage of finished products (mainly lindane in
tanks and barrels).
AN The area is located at the border of Chemical
Plant in the place former magazine.
AN=ASN[6H The northern part of the field K, where the
project FOKS discovered in groundwater plume
of solvents and HCH.

AREANol The area occupying the main part of the CSO
Lm wod podziemnych indicated by ZCh and the research from FOKS
ﬁ Obszary projektowanych
=

= =
(@)

Smugi zanieczyszczen

habmiet el i as waste dump from the production of HCH.
Istniejaca studnia IPT ~ WARIZASIN[6M The area is located on the southwestern corner

/ z projektu FOKS A .
/ Planowena bariera reakty IASE of the bowl of a landfill in the dominant part
) / consists of waste earth and rubble
A=A\ The area of the old concrete sludge tank from

production and the current tank with sludge,
which was built on the border of Wawolnica
river bed.

Jh
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Characteristic

The landfill area located in the northern part
of the CSO in the corner between the railway
line and the trough Wawolnica. This is an area
for depositing waste of unknown origin, now
partially wooded (former reclamation plateau).
The area known as the ,internal landfill "
located on the north side Wawolnica (in
relation to CSO)

Cyanide waste located in a landfill in the
vicinity of the current trough Wawolnica in
Chemical Plant.

11.

AREA No
12.
AREA No
13.

The area of the proposed large-scale plot
(joint) for phytoremediation,

The area of the proposed reactive barrier
located across the valley Wawolnica in a line
parallel to the existing holes IPT project FOKS.

Smugi zanieczyszczen
wad podziemnych
Obszary projektowanych
dziatan remediacyjnych
Istniejaca studnia IPT

z projektu FOKS
Planowana bariera reakty

AREANON The existing line of large diameter wells made
14 in the project FOKS

A=A\ The area of the proposed 4-5 thresholds for
15. cascading river Wawolnica
‘I
= m
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Presenter
Presentation Notes
The area 13 has simple geological conditions. Below a Quaternary sand layer there is a top of Triassic loam, which is located quite shallow, in the depth range from 5.4 to 7.5 meters below ground level. The groundwater flow is directed to the south-west. The depth of the groundwater table is about 3 meters below ground level.

This area is the preferred option for the location of the barrier active due to the representative of the soil and water conditions, the height of the water table at a depth of about 3 m and optional thickness of the individual layers. Moreover, this is an area that can be easily controlled through the already installed testing holes.
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Presenter
Presentation Notes
Area 4 is located in the northern part of the field K, where in the framework of the international project entitled "Focus on Key Sources of Environmental Risks" (the acronym FOKS), the plume of solvents and HCH was diagnosed in groundwater. The groundwater flow is directed to the south. Part of the field K is rehabilitated.
The area is covered with a layer of embankments, composed of medium sand, gravel, bricks, places with stones and slag, with variable thickness from 0.9 to 3.7 meters below ground level. The representative profile of the area consists the embankments to a depth of 1.0 meters below ground level. Below, from the depth of 1.0 to 7.8 meters below ground level is a layer of medium Quaternary sand with a thickness of 6.8 meters. From 7.8 to 10.0 meters below ground level appears Triassic loam with a thickness of at least 2.2 meters. In this area the top of loam is located at a depth of 7.2 to 10.5 meters below ground level. The depth of the water table is freely variable depending on the point of research and expected to vary the depth of 0.7 to 5.0 meters below ground level.
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BIOREACTIVE WALL - MAIN IDEA et ==

W Bioreactive wall will be constructed of two parts non-
permeable walls (funnel) and bioreactive permeable
wall (gate) filled with activated carbon sorbent &
Injected with microbial Inocula, placed
perpendicularly into the flow direction to limit the
outflow of the contamination from the site. Wall will
be built with such spatial assumptions: depth 8 m,
width 0,5m, length c.a. 10-20 m.

Reactive Gate

' __— Funnel-and-Gate PRB
77 Y

General concept of bioreactiwe /

wall. Main goal will be to design
bioreactive part in a way allowing
effective growth of microrganisms.

Funnel

U I Contaminant Plume

source: \.rmemml .ca

t@ _
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CHC balance for Feuerbach

for the year 2015 (calculation 2008)

CHC balance in g/d (PCE)

Apr 2007 Year 2015 Year 2015
without extractions

O Qutflow at the
northern
boundary

B Quftflow into
deeper aquifers

W Extraction by
wells

O Input to
contamination
reservoir
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WP.T3.: Management strategy and guidance

(Strategie a navody pro rizeni napravy znecistenych
podzemnich vod)

o Vystupy:
 Zpracovani planu napravnych opatreni pro jednotlivé pilotni FUA

» Vytvoreni spolecné metodiky pro strategii uplatnovani
napravnych opatreni k odstranéni znecisténé podzemni vody
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WP.T3.: Management strategy and guidance
(Strategie a navody pro rizeni napravy znecistenych
podzemnich vod)

: Plan napravnych opatreni bude obsahovat:

- stanoveni sanacnich limitu a casového ramce jejich
dosazeni pro podzemni vodu &

 navrhy alternativnich opatreni pro pripady zmeén
legislativy nebo Upravy napravnych limitu

» plan monitoringu Ucinkd napravnych opatreni
(monitorovaci sit’ vrtu, parametry & frekvenci monitoringu
apod.)

» financni & legislativni ramec relizace konkrétnich
napravnych opatreni

—e TAKING COOPERATION FORWARD | 61
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Groundwater management plan (MAGPlan)

implementation
- financing
- approval

of a system

- modeling

- investigation

description evaluation

& prediction

prioritisation
& target
values

feasibility
study
& monitoring

—©
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Wilerrey -
DESCRIPTION OF ASYSTEM ——ﬁf

=complex geological build up

investigated area 26.6 km?
@® mineral springs

O multiple sources of

o

el

contaminants [182]

sites with impact on deeper
layer [19]

Out of 182 sites, 19 have significant influence on the CHC
contamination of the deeper aquifers.
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DESCRIPTION OF ASYSTEM R

R : STUMGART | &
=complex geological build up oo bt ) -: . R W
investigated area 26.6 km? i - - Sl J
mineral springs - o Ml

contaminants [182]
sites with impact on deeper
layer [19]

@ sites with impact on
mineral water aquifer [9]

w
© multiple sources of
B

The initial situation of 9 sites influencing mineral water aquifer were
comprehensively investigated.
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EVALUATION & PREDICTION cenraa. e M
stuftgarr | &
all sites emit only site #9 emits
contamination contamination
g 43‘ 4r — E%EE
v °f °F
E 2:_ 2k
= [ T
= 1 if
5 5
| ‘50%ofemission2010 | | 150 % of emission 2010
% 3- 3:-
z i i
£ 2r ol
;E |k 1?&
0 2020 2030 , ., 2040 2050 2060 um 2050 2060 -

The TCE-contamination of the mineral spring originates mainly from

the contaminated site #9.
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PRIORITIZATION & TARGETS ceva urore B

STUMGART |

I

& iTF

=camplex geological build up

investigated area 26.6 km?
® mineral springs

O multiple sources of B
contaminants [182] ki

@ sites with impact on deeper
layer [19]

@ sites with impact on
mineral water aquifer [9]

high remediation priority [4]

N Fa /4
focus on sites

-

il Eagn

- Four contaminated sites have a high remediation priority.
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FEASIBILITY STUDY & MONITORING wﬁ
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[Technical oriteria 0 EVE rage
buitshility {contaminants) - bad

ruitahility (hydrolegical conditions)
feasibility at site

Etage of development/reference
joperation relizbiliny

ilability

intenznce/ reparation
Eupervision effort
Flexibility [improvement]
Organizsticnal criteris

public/polfitical acceptance
required spaoe
required infrastructure

jus=ze constraint
ission/=pproval

Ervirommeental impsct

[duration to achieverment of full activity

Iduration of full activity/time behavior

necesssiny maintenance

femimissicn sewerage, noise, exhaust, dust, smell

ible damaze
khanse of seil'disturbance of relaticns

energy oonsumption
residual producs

urm +

adm -

um o

- \{3 Technically applicable options are compared regarding many criteria to

Illl- determine the optimal solution.



Wilerrey

AM | |GA CENTRAL EUROPE —

activities activities
on transnational level on local level

RIG-workshop
training local

presentation &
discussion

-framework & background
-draft version
-final version

Each step includes training, local RIG-workshop, preparation of a report, and
discussion of the results at transnational workshop.
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@&  www.interreg-central.eu/AMIIGA
X petr.kohout@forsapi.cz

+420 721 31 57 37
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linkedin.com/in/AMIIGA
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