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Hydrogeological investigations in the Üveghuta borehole and its surroundings are insufficient so far to qualify the area as suitable 
for low and intermediate level radioactive waste disposal. Data obtained, however, are promising. The permeability of the granites is 
very low and decreases downward, and even in strongly brecciated zones only increases by one or two orders of magnitude, so the area 
is worth continuing exploration. The groundwater-table high along the water divide on the earth’s surface seems to be the most suitable 
area where the underground water flow probably goes vertically down, so the possible radioactive pollution would return back to the 
biosphere only after long migration. Further drilling investigations are needed to select and assess concrete sites.

1. Introduction

Hydrogeological conditions of the Üveghuta area, 
which is situated within the Mórágy granite region, are out
lined on the basis of data from the borehole Üveghuta-1 
(K ókai 1997, Tungli and G yalog 1997) as well as from 
the surroundings (Figure 1, Tóth etal. 1995, 1996).

Hydrogeological characterisation is needed, among 
other things, to provide input data for the hydrodynamic 
modelling. The geometry of the lithological units, which 
can be considered uniform from a hydrogeological point of 
view, has to be known, as it gives the framework for the 
model sections. Information is needed on the hydrogeolog
ical properties of these units, on the infiltration, which can 
be inferred from the analysis of the balance of the hydro- 
logical cycle, then, the hydraulic head pattern which 
should be reproduced by the modelling in its general ele
ments.

The surroundings will be outlined first, then the 
drilling data will be discussed.

2. Surroundings of the borehole

The hydrogeological properties of the formations in 
the surroundings of the borehole, the balance of the hydro- 
logical cycle and the hydraulic head pattern of the area will 
be outlined below, and a general evaluation of the area will 
be given.

Two hydrogeological units are distinguished: an upper 
three-phase (unsaturated) and a lower two-phase (saturat
ed) zone. The first zone is that o f the soil moisture be
tween the earth’s surface and groundwater table, and the 
second is that below the groundwater table.

The three-phase zone in the Üveghuta area can be char
acterised by-the detailed map of the groundwater table 
(Figure 2) constructed from observations on springs as 
well as on streams and effluent seepages in valleys and tak

ing into account earlier information. The thickness of the 
three-phase zone is usually 20-40 m below the ridges and 
plateaus as in the surroundings of the Üveghuta-1 bore
hole. The two-phase saturated zone is described below more 
detailed.

2.1. Hydrogeological description

The loess in the close vicinity of the borehole is 20-30 
m thick (about 20 m of them fall into the three-phase 
zone). In the nearby Ófalu area, the horizontal hydraulic 
conductivity of the loess in the three-phase zone was 
6><10‘7 m/s, and the vertical, 5X10‘8 m/s in general (Juhász 
1989).

The loess is underlain by argillaceous silt of about 20 m 
in the thickness and is usually saturated. It is known from 
the Ófalu exploration that high vertical potential gradient 
is very characteristic. Both the horizontal and vertical 
hydraulic conductivity is of the order of 10-9 m/s (Juhász 
1989).

The uppermost disintegrated zone of the granites and the 
rubble horizon is present everywhere, but its hydrogeologi
cal properties are extremely variable. The thickness is 
some dozens of meters, that of the fractured zone some
times reaching 100 m. Hydraulic conductivity varies in the 
range 10'7-10 5 m/s. This is the main aquifer layer of the 
region together with the fluvial sand and sandy pebble 
horizons joining it in valleys and basins. Significant 
springs and effluent seepages mark this horizon.

The thickness of the granite body is unknown but can 
be estimated at least as several km. Before the borehole 
Ü h -1, there were practically no direct data on its hydroge
ological properties. Indirect data have been obtained by 
studying the fracture frequency in the outcrops (M aros 
and Palotás 1997) which resulted in a relatively high 
hydraulic conductivity (n x 10-6 m /s). This was probably 
due to the situation of the outcrops in the near-surface 
zone of the disintegrated granite. The preliminary model-
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ing prior to the drilling (M ező and Szilágyi 1997) could  
only reproduce the hydraulic head pattern along the gran
ite surface by using much lower mean hydraulic conductiv
ity (around 10'8 m /s).

The Upper Pannonian basin sediments composed of 
sands, silts and clays surround the granite body like a col
lar and are in hydrodynamic connection with this body. 
Their thickness increase towards the internal parts of the 
basin up to several hundreds of meters. The hydraulic con
ductivity of the sandy aquifers is of about 10‘4- 1 0 5 m/s. 
The local water supply comes from this horizon where it 
present (Palotabozsok, Bátaszék, Sárpilis, Várdomb, Alsó- 
nána).

The thickness of the alluvial stream sediments is some 
meters. The conductivity is higher if their detrital material 
is derived from the granites. The wells of the Mórágy wa
terworks take water from a layer of this type where the hy
draulic conductivity exceeds 5X10'4 m/s. If these sediments 
originated from loess or argillaceous silt their conductivity 
is similar to that of the source rocks.

2.2. Balance of the hydrological cycle

The hydrodynamic conditions of the area are con
trolled by the hydrogeological properties of the rocks, by 
the loess cover of recharge areas and by the topographical 
position of the discharge areas.

The rainfall diminished by the surface runoff and evap
oration supplies the unconfined and confined ground 
water as well as the fracture water which migrate towards 
the local base levels, and partly appears in smaller streams. 
In periods with no surface runoff and low evaporation, the 
infiltration rate can be estimated from stream-flow values. 
In the framework of hydrogeological reconnaissance (Octo
b e r-november, 1995), base-flow measurements were car
ried out in several sections of the streams running from the 
borehole area (T óth et al. 1996). The base-flow (3.376 
m3/m in) in the lower sections of the streams Mill creek 
(near Véménd), Kövesd brook, Mórágy brook and Huta 
creek, divided by the corresponding recharge area (38.708 
km2), resulted in infiltration rates of 45.8 mm/year in aver
age, with a range of 43.9-51.2 mm/year. Based on this, 
36.5 and 54.75 mm/year {i.e. 0.1 and 0.15 mm/d) as infil
tration rate was given as input to the modelling study, in 
agreement with the water analyses (H orváth et al. 1997).

Discharge goes through the springs, streams and 
groundwater evaporation. The main discharge areas are as 
follows: valleys of the streams Huta creek, Mórágy brook, 
Kövesd brook, Lajvér creek, Belsőrét creek and Véménd 
creek, as well as the section of the Danube valley between 
Sárpilis and Mohács. The centre of the recharge area is 
supposed to be where the hydraulic heads in the continu
ous two-phase system reach their maximum, i.e. on ground
water-table highs. The profiles for the hydrodynamic mod
eling have been drawn across the discharge areas which 
were regarded as constant-pressure boundaries.

2.3. Hydraulic head pattern

The hydraulic head pattern for the granite body is only 
known from the borehole Ü h -1. From the Ófalu data, sig
nificant differences of about 10-20 m in hydraulic heads 
can be assumed for the ground-water table and for the 
granite surface. Below the ridges and plateaus, the equipo- 
tential surfaces are probably subhorizontal.

2.4. Summary

In the study area, approximately. 10% of the rainfall 
supplies the ground water. The uppermost layer, viz. the 20 
m thick loess sequence, mostly falls within the three-phase 
zone, whereas the 10-20 m argillaceous silt below it is sat
urated. The latter mainly conducts infiltrated water verti
cally down to the zone of disintegrated and fractured gran
ite which is traceable all over the area. Most of the water in 
this zone migrates into the streams which form the local 
base levels, i.e. the flow in it changes from vertical to sub
horizontal. The water appears on the surface mainly in lin
ear effluent seepages, less frequently in small springs. In the 
periphery of the hilly area and in fluvial sequences of the big
ger streams the water is passed over to sedimentary aquifers.

Some part of the water of the disintegrated and fractur
ed granites enters the deeper parts of the granite body not 
affected by superficial processes, and filters towards the 
discharge sites along distinct paths controlled by fault and 
joint systems in the granites. The reconnaissance revealed 
that the ground water is mainly discharged by the stream 
Lajver creek which is about 95-125 m a.s.l. The centre of 
the recharge area is assumed to be where the groundwater 
table is in highest position, i.e. 2 km south of Üveghuta at 
about 230 m a.s.l.

Analysis of the information on the deeper horizons 
revealed that at depths of some hundreds of meters, which 
can be considered realistic for underground disposal, the 
regional flow system already dominates. Two different 
areas can be distinguished in the area with the border 
along the contour line 160 m a.s.l. in the groundwater 
table. A descendent flow pattern is characteristic for the 
areas where the groundwater table is in a higher position 
and vice versa.

3. Hydrogeological data from the borehole

The borehole Ü h -1 was sited on the hill ridge between 
Véménd and Üveghuta, drilling into the centre of the re
charge area where a descendent flow pattern and the 
largest return periods are to be expected. Hydrogeological 
tests of the borehole aimed at getting data on the charac
terization of the filtration processes within the granite body.

Of the numerous geological, tectonic, geophysical, hy
drogeological and geochemical studies in the borehole, 
results of those are demonstrated here which were needed 
for constructing the comprehensive hydrodynamic model 
to solve the principal task, i.e. to determine the migration 
paths in given parts of the granite body and the travel 
times along them.

The section of the borehole with igneous rocks can be 
subdivided into three subsections based on mechanical 
(T ungli and G yalog 1997) and structural (M aros and 
Palotás 1997) data. In the zone of near-surface effects up to
134.00 m, the fracturing is 23%. Packer tests (H arborth 
and T ungli 1997) revealed that 10 * and 10'9 m/s hydrau
lic conductivity is characteristic below 87.00 m whereas 
the values are much higher (7x 10 8 m/s) above 87.00 m. In 
the zone o f mean fracturing (15%) between 134.00 and
272.00 m, the packer tests resulted in 2x 10"10 m/s hydraulic 
conductivity which was 4,3x10 " m/s in the less fractured 
section of the zone. Packer tests of the tectonic zone 
between 272.00 and 365.00 m (55% fracturing) resulted in 
hydraulic conductivity 4 x l0 '10 m/s whereas in the accom
panying fractured rocks it was 1.1x10 " m/s.



Consequently, the three zones are different not only in 
their fracturing but also in hydraulic conductivity. The suit
ability of the complex for further studies is first of all deter
mined by the parameters of the middle, mean fractured 
zone, i.e. its 138 m thickness and low permeability. It 
seems to be important that most of the cores unbroken for 
more than 50% of their length came from this zone (K ókai 
1997, T ungli and G yalog 1997).

Zones similarly broken show progressively less perme
ability towards depth. In that respect, the results from the 
borehole Ü veghuta-1 are similar to that in foreign coun
tries (M ező and Szilágyi 1997). At the same time it can

be stated that hydraulic conductivity at Üveghuta is usual
ly, lower than that found at similar depths in other areas. 
The validity of the test parameters is limited at Üveghuta 
by less than 10 m so that these parameters can be used for 
characterization of large rock volumes only in a statistical sense.

The granite rubble is underlain by a more fractured 
zone. Its permeability is unknown due to absence of direct 
data from the borehole or other wells. In hydrodynamic 
modeling it was treated together with the granite rubble.

Results of the hydrodynamic testing and hydrodynam
ic modelling are outlined in other works (H arborth and 
Tungli 1997, M ező and Szilágyi 1997).

References

H arborth , B., and T u n g li, G y., 1997: Hydrodynamic packer 
testing in a granite formation (Pakkeres hidrodinamikai 
tesztelés gránitos összletben). — Magyar Állami Földtani 
Intézet Évi Jelentése, 1996/11. (this volume).

H orváth, I., D eák , J., H ertelendi, E., and Szőcs, T., 1997: 
Hydrogeochemical investigations in the Tolna hills area (Víz
geokémia vizsgálatok tolnai dombvidéki területeken). -  Magyar 
Állami Földtani Intézet Évi Jelentése, 1996/11. (this volume).

J uhász, J., (editor) 1989: Összefoglaló jelentés az ófalui tervezett 
radioaktív hulladéktároló telep kutatásáról (in Hungarian: 
Summary report on the radioactive waste repository de
signed at Ófalu). — Manuscript, National Geological Archiv
es, Budapest.

Kókai, A„ 1997: Geological evaluation of the Üveghuta-1 bore
hole (Az Üveghuta-1 fúrás földtani értékelése). — Magyar 
Állami Földtani Intézet Évi Jelentése, 1996/11. (this volume).

M aros, Gy., and Palotás, K., 1997: Fracturing of the Mórágy 
Granite in outcrops and the Üveghuta-1 drill core (A Mórá- 
gyi Gránit repedezettsége a felszínen és az Üveghuta-1 fúrás
ban). — Magyar Állami Földtani Intézet Évi Jelentése, 
1996/11. (this volume).

M ező , G y., and Szilágyi, G., 1997: Numerical modeling of pol
lutant transport in the Tolna hills (Szennyezőanyag-terjedés 
numerikus modellezése a tolnai dombvidéken). — Magyar 
Állami Földtani Intézet Évi Jelentése, 1996/11. (this volume).

T ó th , G y., G ond á r-Ső r eg i, K., H orváth, I., Kö n c z ö l , A., 
M aros, G y., N á do r , A., N agy, P„ Palotás, K., Rotár- 
Szalkai, Á., Sző cs , T, and V enkovits, I., 1995: Terepi 
előkészítő munkálatok kis és közepes radioaktivitású hul
ladékok elhelyezésére szolgáló telephelyek megkutatásához. 
Objektumok vízföldtani dokumentációja (in Hungarian: 
Preliminary field reconnaissance for exploration of sites for 
low and intermediate level radioactive waste disposal. Hydro- 
geological description of objects). — Manuscript, Geological 
Institute of Hungary, Budapest.

T ó th , G y., G ellér-M iklóssy, M., G ondár-Ső r eg i, K„ H or
váth, I., J erabek, C s., Kö nczöl , A., N ádor , A., N agy, R, 
Rotár-Szalkai, Á., Szilágyi, F., Szőcs, T., T u rteg in , E., 
and Venkovits, I., 1996: Kis és közepes radioaktivitású hulla
dékok elhelyezésére szolgáló potenciális telephelyek felderítő 
kutatása. Hidrogeológiai reambuláció (in Hungarian: Site 
exploration for low and intermediate level radioactive waste 
disposal. Hydrogeological reconnaissance). — Manuscript, 
Geological Institute of Hungary, Budapest.

T u n g li, G y., and G yalog , L., 1997: Drilling of the Üveghuta, 
Udvari and Diósberény boreholes, technical control and 
quality assurance (Az üveghutai, udvari és diósberényi fúrá
sok mélyítése, műszaki ellenőrzés és minőség-biztosítás). — 
Magyar Állami Földtani Intézet Évi Jelentése, 1996/11. (this 
volume).


