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ENWAT 

Environmental state and sustainable management  

of Hungarian-Slovakian  

transboundary groundwater bodies 

www.all-in.sk/enwat/ 

Bartha, A., Bodiš, D., Bottlik, F., Brezsnyánszky, K.,  

Černák, R., Gaál, G., Havas, G., Leveinen, J., Kaia, J., Kordík, J., 

Maglay, J., Malík, P., Marcin, D., Michalko, J., Nádor, A., Rapant, 

S., Slaninka, I., Szőcs, T., Tóth, G., Tullner, T., Turczi, G., Vikor, Zs. 
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ENWAT PARTICIPANTS 

Hungary:  

MÁFI (Geological Institute of Hungary) 

Slovakia:  

ŠGÚDŠ (Štátny geologický ústav Dionýza Štúra  

- Geological Survey of Slovak Republic) 

 

Main subcontractors: 

SMARAGD  GSH   

• Modelling 

GST (Geologian Tutkimuskeskus / Geological Survey of  Finland) 

 • Support for water management 

SHMU (Slovak Hydrometeorological Institute) 

 • data 

www.all-in.sk/enwat/ 
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STUDIED AREAS 

Activity of ENWAT project were realized during 2006 - 2008 in 

three Slovak-Hungarian transboundary groundwater bodies: 

www.all-in.sk/enwat/ 
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STUDIED AREAS 

1) Groundwater bodies in Quaternary of the Ipel/Ipoly river 

basin (Slovakia and Hungary), and the connecting mixed 

Oligocene, Miocene mountainous groundwater bodies in 

Hungary.  

www.all-in.sk/enwat/ 

1) 
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STUDIED AREA 1) Groundwater bodies in Quaternary of the 

Ipel/Ipoly 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 Rétköz and Bodrogköz in 

Hungary.  

www.all-in.sk/enwat/ 

2) 
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STUDIED AREA 2) Groundwater bodies in Quaternary alluvial 

sediments of Bodrog river basin in Slovakia and in Rétköz and 

Bodrogköz in Hungary.  
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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.  

www.all-in.sk/enwat/ 

3) 
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STUDIED AREA 3) Groundwater bodies in Mesozoic carbonate 

formations in Slovensky kras Mts. in Slovakia and in Aggtelek-

hegység in Hungary.  
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GIS database of 

hydrogeological 

information: 
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GIS database of 

hydrogeochemical 

information: 
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Field work - groundwater sampling 
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Field work - groundwater sampling and chemical analyses: 

(•) routine parameters Na
+
, K

+
, Ca

2+
, Mg

2+
, NH

4

+
, Fe

total
, Mn, 

HCO
3

-
, CO

3

2-
,NO

3

-
, NO

2

-
, Cl

-
, SO

4

2-
, PO

4

3-
, SiO

2
, TOC, COD

Mn
 - 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 - 
3
H (85 sites), 

14
C (25 sites), 

18
O/

2
H (65 sites) 

(•) 10% of control analyses realised for every group of 

chemical parameters 
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Hydrogeochemical 

map processing 
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contamination index map   
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Hydrogeological 

modelling 
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Slovenský kras Mts. / Aggtelek 

(FeFlow model) 
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 lessons learned: 
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??? 

hydrostratigraphic 

units 
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??? 

lithopedogeomorphotopy 
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the same water, but different ... 
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2,74 
!!! 

236 
!!! 

KARST WITHOUT BOUNDARIES CONFERENCE 

11 - 15 June 2014, Trebinje & Dubrovnik  

 

INTERREG 

IIIA 



www.all-in.sk/enwat/ 

the same water, but different ... 

??? ???  

... different units ! 
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www.all-in.sk/enwat/ 

l·s-1 

!!! 
m3·day-1 

!!! 
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X = -305607 

Y = -1252656 

!!! 

X = -2234879 

Y = -5912562 

!!! 
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??? ??? 
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Jednotná 

trigonometrická síť 

katastrální  

(S–JTSK) 

former Czechoslovak 

coordinate system 

!!! 

Egységes Országos 

Vetület  

(EOV)  

Hungarian Unified 

National Projection 

system 

!!! 
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Longitude/Latitude (WGS 84) 

??? 

Gauss-Krüger (Pulkovo 1942) 

GK Zone 4 ??? 

 Universal Transverse 

Mercator (WGS 84)  

UTM Zone 33 N !!! 



 

DISSEMINATION OF RESULTS: 

 

(•) Conferences & Seminars 

(•) Scientific publications 

(•) Directly in the field  

(•) Printed materials are distributed to regions 

(•) DVD – available at MAFI, SGUDS on request 

(•) Web page www.enwat.eu 
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conference 2008 
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... DVDs ... for everybody 

www.all-in.sk/enwat/ 
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brochures and leaflets .... 



 

web page 
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2013: 

 

www.enwat.eu 

 

web page 
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2013: 

 

www.enwat.eu 

 

web page 
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2013: 

 

www.enwat.eu 

 

web page 
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TEAM SPIRIT ..... ? ..... and .... 
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... and  

TRANSENERGY 

another transboundary 

groundwater project 
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... and  

TRANSENERGY 

another transboundary 

groundwater project 

 

 



Transboundary 

regional cold-

thermal karst 

system – in focus 

of ICPDR 



Natural groundwater recharge and discharge 

• recharge in Hungary 

• natural discharge springs (HU, SK)  

• groundwater dependent ecosystems  

in both countries 

Group of 

springs 

Water T 

(°C) 

Yield (original)  

(m3/d) 

Tata 20-22 ~115 000 

Dunaalmás 

+ Patince 

22-24  -

25-27 

~3 000-4 500 

Esztergom 

(+Sárisáp) 

11-15 ~12 000-13 000 

Recharge ~190 000 m3/d 

Cold and 

thermal karst 

aquifer – T3, 

K1 limestones 

and 

dolomites 
(Cold and 

thermal water 

porous aquifer – 

Upper 

Pannonian 

sandstones) 



>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 

  today:  

 thermal water utilizations – spas, 

balneology, agriculture (green-houses) 

 drinking water utilization 

 mineral water production 

Changes to natural conditions  

After Csepregi, 2007 After Csepregi, 2007 



Important questions 

 Karst water abstractions: 

 What was the effect of the mine water-

abstraction on the karst flow system? 

 How and how long does it take the refilling 

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? 



Management Issues 

 The state of the protection of the 

groundwater resources – adequate the 

present protection? 

 The main geothermal utilizations and 

development possibilities 

 Utilization efficiency (waste heat utilization, 

reinjection possibilities) 

 Electric power generation possibilities in the 

area (as in feasibility studies) 



Tata 

Groundwater dependent ecosystems 

 Rising water level – „good” for ecosystems, „bad”  for build environment  

 Yield:  

~115 000 m
3
/d = 1330 L/s before mining 

 0 m
3
/d = 0 L/s during mining 

~30 000 m
3
/d = 350 L/s after mining 

 „Surplus” spring water drainage and/or utilization  

 Proposals by the help of regional modeling 

 e.g. design of additional abstraction points 

Tata, Fényes springs; 2012. winter  Tata, Fényes springs; 2012.  winter 

Tata springs in the downtown; possible water 

drainage and utilization 

Maller et al., 2013. 

Management Issues 



thermal 

groundwater is 

back !!! 

Tata, Fényes springs; winter 2012 



Dunaalmás - Patince 

 Dunaalmás vulnerable drinking water resources 

 Provide drinking water for 3 settlements (5200 inhabitants)  

 Protected yield: 500 m
3
/d = 5.8 L/s 

 Aquifer: T3 karst aquifer 

Lilla  spring; 2012 

Lilla  spring; 2012 

      Wells 

      Delineated „B” 

protection 

      zone on the surface 

      Delineated subsurface  

„B” 

      protection zone 

VIZITERV Consult Kft. 

2002. 

Dunaalmás 

K-

4 
K-

3 
K-

9 

Patince 

Almásfüzitő 

Žitav

a 

Naszály 

Lukewarm seepage, Patince; 2012 

Management Issues 



thermal 

groundwater is 

back also here !!! 

Lukewarm seepage, Patince; 2012 



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 

 Štúrovo (~40 °C)           Esztergom (28 °C)  

 higher temperatures  

       and/or historical heritage 

Štúrovo - Esztergom 

Štúrovo, bath 
Esztergom, bath 

Esztergom, historical Türkish bath 

Management Issues 
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Conclusions – further proposals 

 Revision of the existing protection zones (Dunalmás-

Patince) 

 Delineation of the protection zones of the existing 

utilizations (Esztergom, Štúrovo) 

 Geothermal aquifer monitoring and transient 

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 utilizations, etc.) 



THE END 

(transboundary cooperation in hydrogeology ... to be continued!!!) 


