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ABSTRACT

In the development of the Upper Miocene of the Vienna basin
two megacycles of transgressive nature have been discovered,
starting in both cases by lignite formation and ending by
clay material sedimentation,The first megacycie is charactep
ized by the occurrence of Kyjov seam /B-Panonian zone/ up to
clay-sandy series of strata /E,zone/, It i3 known from the
South-Moravian lignite basin, The second megacycle begins by
the developmont of Dubnany lignite seam on the Pontian basis
/¥ mone/ and it ends by calcareous clays of the Upper Pontian,
The present paper deals with hydrogeological conditions at
lignite deposits of Dubnany seam,Slovak part or the Vienna
basin,

INTRODUCTION

Systematic lignite survey in the Slovak Part of the Viemna
Basin began on the basis o0f oil prospecring structural survey
resuits, The basic g2ological and tectonical siructure of the
basin was determined by these works,Althcugh archives material
of oil counterflush boreholes described lignits lavers of vg
riable thickness without gualitative qata,yet it became the
standpoint for lignite depesit estimation,

The survey works were conctentraued chieily in the surroundings
of GLely, Katy and Sekule viliages /Katy grabexn/,iater between
the villages of ctpfanov Letnidie and Do jt ,unvﬁlov vrabcr/
and then to the er*ounqxn gs oi Zavod, Stud-enka and Lak$arska
Nova Ves villages,Besides the mode of occuvrence and tecionics
attention was paid tc the guality,thickness af lignite seam

a8 well as to gaining of knowledge aboutr hydrcgeological con
ditions.,4ds in all described areas ithere are lignite deposits
in the same stiratigraphic-zonal position,1t is possible tc
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ve the common petrcgraphical descripridig. v sone Ivseld
is indicated in the singie areas by tvpicad S, Le CeSRAN
structure,depth of positioun,number of intercalations,evc,Thg
se differentials will be stressed later,

BRIEF GEOLOGICAL CHARACTERISTICS

Neogene substratum of the Slovak part of the Vienna basin is
formed by Triassic carbonates,Jurassic limestones and clavey
limestones of the Upper Cretaceous,Paleogenic flysch deveiop
ment may be ascribed to the BieleKarpaty /White Carpathian,
mit.In neogene filling the sediments of Eggenburgian, Carpa
thian,Badenian, Sarmatian,Upper Miocene /Panonian-Pontian/,
Pliocene and Quaternary are described, Our characteristics
will be dealing with the sediments which are near to lignite
seams,i.e, Upper Miocene,Pliccene and Quaternary sediments,
As it was mentioned above,li gnite deposits of Dubnany sSeam
occur on the basis of Pontian sediments,

Underlying sediments are represented by Upper Pontian beds
/BS and E, wzones/ according to R,Jiridek s classification,
1973+ They are represented by clays,sandy clays with positions
of fine-grained to powder sand of variable thickness, The
small underlying lignite seam with a Jumachelle is the most
important horizon that is developed alwost at all localities
investigated,From hydrogeological point of view the fine grai
ned sands have the important rdle for they are in direct co |
mecticn with lignite seam or may be separated from it by
less thick ¢lay layer,The sands are aquifers which form seve
ral subconfined aquifers,They are indicated by numbers from
the seam towards substratum during the survey works.

Coal~bearing formation /F-Pontian zone/is noted for the fact
that on its basis lignite seam of industrial importance was
deposited, Its name is derived from the village Dubnany that
lies in nearby South Moravian Lignite basin,The coal-tbtearing
formation is moreover built by clays,sandy clays,medium~io-
fine~grained sands and lignites,Lithological character of the
se sediments made possible forming of eral subconfined agui
fers /5-7 or mere/, one upon another,Water-bearing capacity of
these aquifers depends on particle size distribution,geometri
cal shape and space reach of single sandy sediments,Groumd
water agquifers are indicated by numbers from the seam up ito
the overlying rock,The thickness of all coali beds is varigble
and it depends on tectonic position, The seam wone 5f Dubnanyv
seam itself is formed by lignite with clay and sand inverca
lations of variable thickness,The thickness of lignite is
chiefly 4-6 m, In the southern part of Katy graben seam zone
homegeneity is considerably disrupted by seam disintegration
into lignite sheets with the thickness of about 1,0 m and PO,
sitions of clays,less of sands,Suck structure is high as mmch
as 35 m, just several sheets have economic thickness,From e
netic point of view lignites are indicated as humites of par
alic type and autochthonous origin,

Variegated coal peds /G/H - Dakian -iower Pliocene/ are at
all parts of the deposit represented by varicus clavs with
sand lentils,Clay material is noted for aboundance of calcg
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Teeld Donurzuinons,irom avdrogeslegical porwnt of view cirls
tlex may be considered for a ground worer squitard.irun
10 Guaternary ,where is no Rumanian/ is usually formed by
nastic ciatvs with abundant calcareous conglomerations,

Ruranion occurs in this part of the Vienna basin just spora
iieally,it 1s decribed from the norihe-western part of Huty
sraben on botn sides of the river Morava,It is represented oy
gravel-sandy sediments with local occurrence of rewasied lig
alte,

duaternary sediments are represented by alluvia,wind-blown
sands and deluvizal sediments,Thickness and particle sime di
stribution depend on the intensity of sedimentation,i,e, on
activity of tectonic liines in Guaternary, Katy depression is
an importani ground water reservoir for there were formed re
latively great thicknesses of Quaternary sediments /max,42 m/,

Simuataneously with the deposit exploration hydrogeclogical
survey works are also carried out, They are aimed at ths to
tal determination of hydrogeological structure,ground wateo
circulation and regime,function of boundary conditions whict
Jimit individual areas of lignite cccurrence,The works were
also concentrated to verification of hydraulic properties cf
gr ound water sandy aquifers which occur in proximity cf thc
lignite seam,At present most knowledge.is collected about
ground water aquifer properties of Gbely area - one section
cf the deposit - the easternmost part of Kuty graben where
opening mine workings are driven now, The knowledge fromn othe:
parts of Katy and KovAlov grabens are at the first stage of
survey works,

Gbely Deposit Section

lies in tectonic closure of Katy graben,lIt has the shape of
uneqguilateral triangle,It is limited by Farské dislocations
from_ the northern side,by Jansky fault from the eastern side
and Carsky fault from the western part where it -is joined to
X4ty section of the deposit,This section is noted for the
most homogeneous development,without significant intercala
tions,Lignite seam thickness is 3,50 = 5,50 m,Position depnth
is in the southern side from 4,5 m close below the surface
in the central and northern section ¢f the deposiy up vo ZI53
me,aeneral seam dip is from south te north at an & angle, n
the southiern part where the seam ocutcrops below Juaternrar:
there occurs phreatic surface and direct recharge of rainrall
waters into the depesit,In the nerthern direction along with
the seam dip ground water takes on an artesian character, In
the whole deposit clays and sands,sandy clays and clavey
sands varv both in horizontal and vertical direction,

Regarding Dubﬁauy seawm position we divide water-bearing
Gbely beds analogically into the following complexes::

~- Guaternary sediments

- variegated bed sediments

- 2oal bed sediments

- substratur sediuments

- deep substratum sediment.
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Quaternary sediments occur at the wholie & S1 o Fooen deposil.
Major part o them is formed by wind-blow 1nGE anc clavey
sands, In the easternmost part of the depesit taere ccour
clays and samdy clays,The average thickness 1s - -~ O m,max.

9 meGround water level is 1 - 1,5 m pelow the surface and du

ring higher atmospherical rainfall is up to the suxface,

Sediments of variegated beds occur in the main part of the dg
posit directly below Quaternary,They are formed by clays and
sandy clays,Permeable layers are created by sands,though they
are strongly claved.Sandy layers have lentical development,
Variegated beds have an importanr rdle at forming the whole
deposit geological structure because they prevent iufiltra
tion of Quatermary waters into coal beds,With coal seam fall
ing the thickness of variegated beds grows preventing so the
interconnection of single aquifers,

Caal bed sediments may be subdivided in referehce to seam to:
~upper overlying rocks

~second overlying ground water aquifer /n_/

~first overlying ground water aquifer /nm 1})’

TUpper Overlying Rocks

Coal beds are 90 - 100 m thick,Between the second overlying
aquifer and variegated beds there occur even n, - n./n
ground water aquifers,They are separated one from agotger by
clayey and clayey-sandy positions.Aquifer thickness is 5 « 7
m, except for n, aquifer which is 15 m thick, Upper overlying
aguifers will aot be dangerous for exploitation itself for
they are more than 30 m above the seam,Thcy will be dangerous
for driving of vertical mine workings /shafts/.

Second Overlying Aquifer /n2/

has not been regularly developed in Gbely deposit, It is lack
ing in marginal parts or it is connected with n, aquifer,
Clay position which separates aquifer n, from n, is varied,
in central block 3 - 6 m in northern aifection it grows up to
16 meAverage n, aquifer thickness is B,m,Co?i‘fioient of perm
eability was d&termined to be %,81,10 “m,s ' by means of pump
ing tests that were carried out using mecthods of non steady
flowe

First Overlying Aquifer /n 1;"

occurs on the whole deposit directly above seam or it is sg
parated from it by clays,Aquitard thickness above the seam
varies very much and it is usually not greater than 1 m, In
the main part of the deposit n_,aquifer is in contact with the
seam zone,dquifer thickness is 12 - 15 m,in marginal parts up
to 30 m.Standing level of ground water body was 160 - 167 m,
n, aquifer pressure to the roof of seam zone was 0,1-2,6 MPa,

Substratum Sediments

The first substratum aquifer /‘p.l/: is developed at the whole
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z 91 deposit and 1t is contaciing except for small excer
ons directly with the scam bottem, [haicimess o1 aquifer 3
riable though in average 8 m, 3tandaing level was settlad

v
imilarly as at overlying aquifer at 160-107 m, Aquifer prc
sure o seam bottom was 1n the range of U, 1=2,7 MPa,

5
=3

The seccond substratum aquirer /p,/t is separated from the
first one by a clav layer,the thickness of which is 6~16 m,
It does not contact directly with the seam zone,The average
aguifer thickness p, was detgrmined tc 7 meCoefficient of per
meability amounts tg 2-3.10""mes” ', :

Deep substratum: Deep substratum aquifers will not be dange
rous directly for secam exploitation as they occur more than
30 m below the seam bottom,Several difficulties may arise

at tectonic dislocations where aquifer is comnected with the
Sealie

On the basis of existing survey nydrophysical parameters of
aquifers n, and p./simplified solution according to Jacobs/
were determined as Yollows:

ny Aquifer: Py Agquifer:
Coefficient oL, Trqnsm: . n :-— - - -_Z - __~ _;;
ssivity T /m",s 2,95,107%.8,9,10"7  1,36,107%-9,16.10
Storage boeff*c1ent ) -4 '—4 A -3 -5
s 1,46,1077-5,93,107" 1,86,107 45 45,10
Coefflclgﬂt _9f diffusi
vity /m".s '/ ~0,11 to 4,83 0,04 to 0,03
Coefficient of Permea 6

pility I /mes '/ — 2,03,1077.5,54,107% 1,85,1077~1,2,107°

These parameters are comparable with the ones of presently
exploited sections of the South Moravian Lignite basin,Indivi
dual tectonic limitations of the deposit are charactierized by
means of long term pumping tests and regime observations of
ground water level which have been carried out from 1872 up
te the present,

Drainage of Gbely Deposit

is zarried out by two ways: pre-drainage by means ofF
wells and additional dewatering from mine areas,

Pre-drainage by Suriace wells - is carried out in osrder to
depressurize aquifers n,,n ’p, and- pﬁ.xnc swTace wells are
carried out in 2 svstems /%Lg 1/s Thé Tirst system provides
pre-drainage in tracks of driven mine workings /21 wells/ and
the second one /6 wells/ provides drainage in the form of the
barrier from the decves: naris of the de0051t gge h( hglls
mentioned above were performed in the years .

Lach well has 2 aguifers built up in the seam roof and 2 aquj,
fers in the seam bottom,¥ell pumping rate varied from 10C o
400 l.min” .The depth ot wells is from 50 up to more than 300
m.There are gravel filters or metal frame with gravel packing
Well diameter s 300 mm,The wells ars drilled by 3alzgitier
RC=81 and WirthDB24 drilimng rig.
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Fig.1. THE MAP OF TEKTONICS, PROSPECTING
- AND OPENMNING WORKS
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Dewatering from Mine Arcas - ~4ige poranoles
inite the seam roof and seam dDOTLCm as suriac as
notv pirovide total depressurirzacicon in tihe aguifsrs n, and o
Boreholes into the 100f are drilled to the distance of cc
15 m and tc the bottom in 30 n intervals on an average.Ti
rehcle length is 7-8 m,The boreholes are installed by the ne
thod of drilled filvers with filter length €, i5=1 m,Two lal
er gravel filters on a perforated pipe serve for intake freg
1y flow into well,Presently V-shape filters of "Jonnson® v
pe are successfuly used,Drilling rigs EBGP-i USSR/, WD-02/E
/Pocland/ and UVS-150 /Czechoslovakia/are used for drilling.
The boreholes are drilé?d througn cemented seal Roof T“orelwis
yield_js 20 - 60 l.min~  and bottom borehole yvield is 2 - 1C
lymin , :

5
]

Present State of Deposit Drainage

The driving of survey workings was conditioned by lowering of
ground water pressure in the roof and bottom aquifers.defore
beginning of drainage in 1978 ground water pressure was (,15
~ 0,20 MPa in the southern part of the deposit and 2,5 - 2
MPa in the northern part of it, Ground water level was lo
ed by gradual dewatering by wells downward dip entries 19
- 1982/ and chiefly by dewatering by means of barrier wells
/1984 - 1985/,In 1978 ground water level was 162 - 168 m abo
ve sea level and at present it Is lowered at 20 - 30 m above
sea level,it means,it has been lowered by mére than 140 m
/Fig 2/, In the area of existing mine workings grounc¢ water
pressure in aquifers n, and p, s even minimal and it varies
between 0,0 - 0,2 MPa,in the &eepest parts of the depesit at
Farské dislocations and Gbely fault cca 3,8 - 1,¢ ¥Pu,jin nor
thern direction gradual driving the wells in their iracks lg
se their function and pumping from barriere wells 1s usaod as
the main dewatering system,They are giver pumpea uwdter
amounts fr0m31978 for illustration:2’ 100 w” Trom m
and 45 000 m” from dewatering wells,i,e,toraly 79400 w”
ground waters, Un the othep side, in 1253 total. anou
pumped water was 305 224 m” frowm ming and (73 345 w0

watering wells /together 1 178 76% m~ ol pround waters,,

Inrush Prevenvion

Inrush prevention measures weras 2
ne working drivingeThev consilt o
tion, The basis of possive prev:
vrotective impermoabre laver i
impermeable lover is 1i v
pressure value upon

nerform niine
southarr parc

mrevailing vor
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T weposit Seciion

acludes the avea limited by ée’ws};y farlt in the east Jwherc
it bhoerdsrs Goely seciion/,Tarské dislocations at nmorth and i
s tooctondcally linited 2150 at soutle-east by Jansky fault,
AT westeorr side the seam zone continues te Austriag,The depo
531 itsell is affected by tectonic faults of Carpathian dnrec
tion gkich divide the deposic into several blocks, Though in
the northern parl lignite seam is divided by 1 = 2 2-25 on
itnick dptercalations,in the southorn direction there are 5-8
uT sporaarcally more of them,their thickness increasing up to
2 - 1} m,The sSeam disrup:is -nto soveral lignite benches and
i{ne scum zone 1eaches up to 35 e Litlwlogical character of da
posit beds erAbled Torming of several subconfined aguifers
onen upon another,The majoriiv of artesian agquifers has srand
ing level close below the surface and several aquifers show
nositive standing level above tho surface,Zoning of artesian
aguifers that corresponds to flowing in artesian structures
was confirmed by special radio-isstopic measurements carried
cut by workers of Charles University in Prague,Helocene age
was ascribed to the ground wavers of the first overiying a
quii‘er and Pleistocenc age was ascribed to the ground waters
of the first wnderlying aqu:.fer. More intensive hydrogeclogy
cal survey is carried out fiom 1984, Sandy sediments in pro
ximitvy of lignite seam are built by hydrogecliogical wells.
They arc built up by filters with conical openings and the
proper pumping tesis are periormed and cvaluatied by the mg
thods of nonsteady Ilow,

.
Stelanov Deposit

is localized in Lovalov depression,.st is characterized by
the dovelopment of two lignite benches,which are joined in
the scutherm part ,5 & m/ and the 1ntercaJat10n thickens up
to i0 m in north—caet direction, The upper bench is 1,3-2,6
m thick and tne lower one is 1,55 m - 2,33 m,The deposic is
markedly tectonicallyv limited and it is divided into ten
tlocks of prelongated shape,Tectonical structure of the area
is determining for forming of hydrogeclogical structure. ¥hi’
e in the southern parit of the deposit where the seam zoune
i3 deposited next velow Quaternary Sediments water table aqu
ifer is round,in noriheastern dircction the ground water ol
tains artesian charactier simultaneously with the lowering of
tlie sean zone to 120 m below the surface.

Aydrogeological conditions at the deposit were classiticates
2 difficult oanes o9n e basis o7 the first survey works po
Tarmed,The aifficwdty is caused by thic character o1 wnderd
© and overiyving roclks in Toeation s lighitelHere thor
ie grained sand aquifers with relativelv low coc ol
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of permeabillity = 1,40
ter pressura on the sce
MPa and on the seam botTt
view of deposit exploi
seam does not reacl: such o < ness
in Gbely section of bty Cepression,

B

Lak8arska Nova Ves - Studienka Deposat

The kmowledge abou; gedlogical srructure and guality of Dub
nany seam is from i560,Lignite has a wood-earthy c characior
and thickness of 2 - 3 m in the noribern part, in the soutnp
ern part it is divided inte several positiounus by clay and
coal-clay intercalations,The deposit Is divaded by cectonical
lines,too,The important fault is the cross Levére fault of
Juap height above 100 m daviding the deposit inio th=z morth
ern and southern part, In the northern part the lignite seam
is developed relatively weld, At the western side 1t wedges
out below ¢uaternary sediments where there occurs probzbly in
filtration area of ground water.it this deposit special hydro
geological survey has not been carried out yvet, But the sur
ey concerning underground gaseing of lignite has been carri
ed out,Five ground water aquifeirs with artesian level have
been distinguished,

CONCLUSION

At conclusion all the lignite survey areas in the Slovak Part
of Vienna basin may be charcterized as artesian basins,mark
ecdly tectonically limited in which there occur ground water
hodies with prevailingly negative ground water level, It is
posssible in all structures to distinguish probable infiltra
tion and transition areas.,The structures may be characteriz
ed as semi-confined to confined hydrogevlogical structures
with slowing change prevailingly with static ground water
storage.iignite seam is deposited in water-~bearing sandy a
guifers and so the knowledge of hydrogeological phenomena bc
ing one of the mosti important data for judging lignite econg
mic importance and so for its economic usg,Economic hydrogec
logical survey is very important both at survey works as well
as during the proper exploitation of the deposit, ifydrogoolo
gical suwrvey ¢of the shallow water table aguifers will be of
use at estimation of the infiuvence of exploitation upon the
environmsnt,
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