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ENWAT PARTICIPANTS

Hungary:

MAFI (Geological Institute of Hungary)

Slovakia: %
SGUDS (Statny geologicky Ustav Dionyza Stura 00

- Geological Survey of Slovak Republic) q,

Main subcontractors: b
©

SMARAGD GSH

* Modelling

GST (Geologian Tutkimuskeskus / Geological Survey of Finland)
e Support for water management

SHMU (Slovak Hydrometeorological Institute)
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Funding of the project

ENWAT project was funded due to
INTERREG IIl A
Program's sources of funding

latio rgans of Hungary-Slovakia-Ukral eighbourhood
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STUDIED AREAS
Activity of ENWAT project were realized during 2006 - 2008 in

three Slovak-Hungarian transboundary groundwater bodies:
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STUDIED AREAS
1) Groundwater bodies in Quaternary of the Ipel/lpoly river
basin (Slovakia and Hungary), and the connecting mixed

Oligocene, Miocene mountainous groundwater bodies in
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STUDIED AREA 1) dwater bodies in Quaternary of the
Ipel/lpoly river basin {Slovakia and Hungary), and the
connecting mixed Oligocene, Miocene mountainous
groundwater bodies in Hungary.
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STUDIED AREAS

2) Groundwater bodies in Quaternary alluvial sediments of
Bodrog river basin in Slovakia and in Rétk6z and Bodrogkoz in

, *#ﬂjr‘”




D |FCTAS KARST WITHOUT BOUNDARIES CONFERENCE Sovensko . INTERREG
<o 11-15 June 2014, Trebinje & Dubrovnik e A

*odles in Quatemqry alluvial
_m Slovakla and in  Rétkoz and

THE ||

STUDIED AREA 2) Groundwater;_;;
sediments of Bodrog river basn
Bodrogkoz in I-Iungary
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STUDIED AREAS

3) Groundwater bodies in Mesozoic carbonate formations in

Slovensky kras mts. in Slovakia and in Aggtelek-hegység in
Hungary.
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STUDIED AREA 3) Groundwater bodies in Mesozoic carbonatem

formations in Slovensky kras Mts. in Slovakia and in Aggtelek-
hegység in Hungary.
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Field work - groundwater sampling
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Field work - groundwater sampling and chemical analyses:
(¢) routine parameters Na*, K*, Ca2*, Mg?*, NH,*, Fe,;,,» Mn,
HCO,, CO;>,NO;-, NO,, CI, SO,%, PO,%, SiO,, TOC, COD,,, - at
140 sites

() trace elements Ag, Al, As, B, Ba, Be, Cd, Co, Cr, Cu, Hg, Li+,
Mo, Ni, Pb, Sb, Se, Sn, Sr, Tl, V, Zn - at 140 sites

organic compounds TPH C10-C40, PAU, AOX, PCB, BTX - 35
sites

() pesticides - at 35 sites

(¢) isotopes - 3H (85 sites), *C (25 sites), 80/2H (65 sites)

(*) 10% of control analyses realised for every group of
chemical parameters

* www.all-in.sk/enwat/
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Slovensky kras Mts. / Aggtelek
(FeFlow model)
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lessons learned:
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hydrostratigraphic
units
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DISSEMINATION OF RESULTS:

(¢) Conferences & Seminars

(*) Scientific publications

() Directly in the field

(¢) Printed materials are distributed to regions 0%
(+) DVD - available at MAFI, SGUDS on request ()

(¢) Web page www.enwat.eu
{
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Environmental state and sustainable
management of Hungarian-Slovakian
transboundary groundwater bodies

Environmentalny stav a udrzatelny
manazment cezhrani¢nych Madarsko-
slovenskych Utvarov podzemnych véd
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Magyar-Szlovak hatarmenti k6z6s
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allapota és fenntarthaté hasznalata
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ENWAT [Iinterreg IlIA]

Environmental state and sustainable management of
Hungarian-Slovakian transboundary groundwater bodies

INTRODUCTION

Neighbourhood Programmes support cross-border and transnational co-operation along the external
border of the Union and build on existing or planned INTERREG programmes and structures. They
alow for joint project presentation, selection and implementation along these borders.
Neighbourhood Programmes will also be able to support a wider range of activities, and will require
the full and active participation of the neighbouring countries concerned. The Programme
Complement (hereinafter PC) supplements the Hungary-Slovakia-Ukraine Neighbeourhoed
Programme, which was prepared in compliance with Regulation of European Commission No
1260/1999 laying down general rules for structural funds and other connected documents. Thanks to
the INTERREG Il A Program's sources of funding, the investment projects, which are of a core
meaning from the cross border development point of view, support efficiently the different forms of
cooperation between the institutions and population on each side of the border.

Main Program's objectives: promotion for the economic and social development of the border
regions; joint tackling of the problems in the environment, health protection, prevention and fighting
with the organized crime; creation of the safety and effective borders; motivation to the creation of
the partnership interpersonal links.

In Hungary and Slovakia the Neighbourhood Program funding is made from the European Regional
and Development Fund and national co-financing, in Ukraine — from TACIS funding sources. For the
period 2004 - 2006 for the implementation of the mentioned Program Hungary can use 19,1 million
euro accounting national co financing, Slovakia — 12,6 ml euro. The overall amount available for
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Natural groundwater recharge and dlscharge

e recharge in Hungary
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A Changes to natural conditions
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>130 main abstraction sites in the last 75

years

- average 18-year-long time series between
1951 and 2011

- mine dewatering more than 50 year-long

Karst water abstractions (m3/d) in Hungarian part of the area
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Important questions
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. Karst water abstractions:
= - What was the effect of the mine water-
abstraction on the karst flow system‘-'

i""i

of the karst system after the mine closure?
- What is the present state of the system?
- How could we protect of the regional flow

system during the planning of the local
productions?
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Management Issues

B -
P

f

z - 1 B e ke -5 & s (y:"}.
™ AT ARSI, F s VRN T TR k&&"if

The state of the protection of the
groundwater resources — adequate the
present protection?

The main geothermal vtilizations and
development possibilities

Utilization efficiency (waste heat utilization,
reinjection possibilities)

Electric power generation possibilities in the
area (as in feasibility studies)




Management Issues
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Groundwater dependent ecosystems

- Rising water level - ,,good” for ecosystems, ,,bad” for build environment

- Yield:

~115 000 m3/d = 1330 /s before mining

0 m¥/d = 0 /s during mining

~30 000 m3/d = 350 L/s after mining

- ,Surplus” spring water drainage and/or utilization Tata springs in the downtown: possible water

Proposals by the help of regional modeling drainage and :ff',izzagil"s’f
- e.g. design of odditional obstraction points
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Management Issues

we e lT 2L [ - - S T

Dunaalmas - Patmce

Y . AT
- Dunaolmas vulnerable drinking water resources
" . Provide drinking water for 3 settlements (5200 inhabitants)
|« Protected yield: 500 m3/d = 5.8 L/s
Aquufer. T3 karsf aquufer = Tmcoss
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Lukewarm seepage, Patince; 2012
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Management Issues
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Sturovo - Esztergom
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Thermal water utilization - spas

- Baths in both countries, in Esztergom historical baths
- Where should we focus in development?
- Protection zones for existing and ancient utilizations
. Sturovo (~40 °C) Esztergom (28 °C)
- higher temperatures
and/or historical heritage
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Conclusions - further proposols

Revision of the exnstmg protecﬂon zones (Dunalmas-'
Patince)

Delineation of the protection zones of the existing
utilizations (Esztergom, Sturovo)

Geothermal aquifer monitoring and transient b Aoy
modeling for the examination of the changing system ' = =
Harmonized further developments in agreement of '
the countries: priority of utilization (wellness, €
balneology, heating, waste heat utilization, cascadian &
type of uﬂluzaﬂons, etc.) iy o

'.n.) ’;

3 T "‘!“C,'\. .

g SHR e R

.c%ﬂr » ?3..37,, + O

?

.‘,.
¥

b4 " \ 3 >
. ‘ y — . 4 \
: . J o ' -r e > .
; 3 e T . G

v
o 3 h 9 ‘\‘ T g &, e
o5 : y : FRR - . N » r N
R B e R ™o b 1 SUTRAY T A




THE END
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(transboundary cooperation in hydrogeology ... to be continued!‘.!i
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