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HYDROGEOLOGY OF FEAST SLOVAKIAN NEOGENE COAL DEPOSITS

DuSan Cabala
Geologicky prieskum, n.p. SpiSské Nova Ves, Czechoslovakia

ABSTRACT

Groundwater conditions are considerably influencing undsetr-
ground coal mine plamming development and operations.
Hydrogeological problems are expected in East Slovakia

where groundwater occur under artesian pressure and rises tc
nigh water infiows ., The hydrogeological complexity is demo~
strated on exampic of the Sejkov lignite deposit .

INTRODUCTION

Due to continuous exbausting of the home raw material tase
and a world power crisis as woll, there is an increasing in-
terest in utilization of domestic coal resources though cha=-
racterized by lower caloricity,less amount of reserves but of
favourable geographic position, and rather difficult wmining
and hydrogeological conditions .

Several coal deposits are known in Eastern Slovakia having
been subject te geological prospection and investigation but
not used frow industrial point of view until now. There are
ilignite deposits inveolved of Sarmatian-Pliocene age occuring
in the Sub-Vihorlat Coal Basin situated on the Vihorlat-Po-
priény Volcanic Massif slope .

In this coal basin mentioned, the Hnojné and the Sejkov-Vvi-
né Nemecké deposits were in 1951=-1957 most intensively sxplo-
ved the Sejkov deposit having been subiject to experimencal
openings , t0o0o .

In the frame of geological survey uperations carried recently
out for proving oil and gas-bearing borizon occurence in the
Fast Slovakian Lowland ., possitle c¢oal-bearing areas have boew
there studied at the same time . From among zhem, the Micna-
lovce=Inadovce=BeZovce and the Sedovee-Maldice-~Treh:idov re-
gions seem vo be €.8., as vVery promissing ones where new lig-
nite deposit indices to be subject to faturs investigation
have been noticed ,see Fi~m.l./.
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MAP OF COAL DEPOSITS OF NEOGENE IN EASTERN SLOVAKIA
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FECLOGICAL aND SYDROCEOLOGILC AL FEATURES OF COAL DEPOSITE

The Hnojiné deposiv lies in the Sub=Vinporlar and ZiiuzZice
east of Michalovee City and is of the foliowing stratigraphic
development. In the Lowermost part of the subject basin therc
are Mesozcuic., Central Carpathian Paleogene and marine Torto-
nian rocks deposited Mesozoic being present in Middie Trias-
sic to Crataceous evolutions. Central Carpathian Paleogene for=
mirg the remaining part of Neogene Basement is represented by

a variegated Focene formation consisting of conglomerates,san-
dstones and shales from among which sandstones predominate.

The coal-bearing formation is to a considerable extent under-
lain by marine sedimenvs referred to Tortonian and consisting
of sandstones , conglomerates and salt-bearing beds as well .
In the area where coal seams are developed , Neogene sedimen-
tation begins with a RCC m thick Lower Sarmatian forwation of
clay and marly clay %o marl composition characterized by varia-
tle sandy admixture and compact sandstone intercalactions with
calcareous cement as well.

Overlying this, there is an agglomerate~tuffaceous group de-
posited being formed by lava flows of ampnibole-pyroxene andc-
site nature where volcanic reocks predominate, The lower grouj
represented chiefly by fine sandy and marly clays of grev to
dark grey colours comprising several coal seams of wmineatle
thickness has been gradually developed from this volcanic group
wentioned., The lower cocal group is overlain by a 30 to 40 w
thick interjacent tuffaceous group consisting predominantiy

of pumiceous tuffites of garnet nature., Overlying this, coal
group comprising the main seam formation is developed.It is
created by clay , less tuffaceous clay and marly horizon.

In addition to the main seam mentioned , there are 10 to 13
smaller ones of unmineable width and some negligible gravel la=-
vers coupcsed of Paleogene pehble material are here present,
too .The ccal group is overlain by variegated clay bheds with
frequent gravel layers,

The coal deposit in gquestion is charakterimed by relatively
simple tectonic pattern. Due i{o fault system of NW~SE strike.
gradual field downtbrow, of 4ip and fault nature/took there
place the. despest downthrown block being of SW direction .
Cross fault tectonics represented Ly a comspicuous rault has
been ctheres noticed, too . Tectonic events are synchronous in
time with the upper coal group orgination .

.
The Hnogné deposit covers an area exceeding 30 ka .
main seam whicb 1is there considered as the most impe
and may bLe in the seam complex well correlated. Lt

cped throught the whole depesii its thickness varvi
ween 2,5 and 5,0 m., The subject deposit is tectonical l\ 1i-
mited and restiricted by the underlying rock configuration gra-
dualily dying out southwards iun the sedimentary coupleX.

Thougb of mineable tonickness, coal seams underlying the main
seam are 0of leunticular evolution, zhat is why are considered
as questicnable from exploitation peint of view .

In the underlying Paleogene and Mesvzoic formations and in th~
agglomerate-suffaceous group as well, artesian waters frequ-
ently cf piezomecvric leveli are bresent.

In the NW vart of depcsit ., water oruptiols Teok Diaces une wol
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vield having been 2000 1l/min. In ths lower coal roup and .a-
ter jacent tuffaceous group there are lower amounts of water

in svorage of standing level close to surface.

Variegated beds and Quarternary sediments are hydraulicallvy cc-
mected with surface waters and are of confined nature, tcc .
Because of intricate wmining and hydrogeclogical conditions
supposed resulting from the so-callied Zemplinska $irava dam
partly covering nowadays the coal seam area . the Hno jné depo-
$it is not considered to be extracted in the next time .

The Sejkov-Vy3né Nemecké deposit lies in the Popriény Range
foot-hills situated at the Czechoslovak~Soviet boundar: and
will be soon subject to detailed investigation/see Fig.l /.
For stratigraphic division of the Hnojné and Sejkov-Vy3nc Ne-
mecké coal deposit sediments see Fig.2 .
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In the deeper-seated parts it is underlain by Mesozoic forming
there an immersed ridge~ the so called Humenné-UZzhorod Horst the
continuation of whichin the Hnc jné deposit area has peen noti-
ced,

From lithological point of view, Mesozoic consists chiefly of
limestones,dolomives and breccias of Triassic age.

n both of two sides of the horst, calcaresus sandstones and
shales of Central Carpathian Flysh evolution have been by ge=-
ological survey works encounterd.

The volcano-sedimentary coal-bearing complex reaching wmore than
100 m in width is deposited on this basement wmenticned.In its
tasal part sandy-tuffaceousciayev formations predominate whi-
le upwards an increasing amount of volcanogene components has
been observed.Overlying those, tuffaceous~clavey hoeds with ccal
seams involved are emplaced. Five coal seams ave developed
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-5 fthe sucject area toe Thickness of thewm heing the lower
coal seam consasiting of lignive material witn clav and tur-
r'ite ©together.

Tezvonic evolution is considered to be relatively quiet na-
ture. Two normal faults, however, throwing down the coal seam
some 60 m have been there noticed, for geologic cross-section
>f d=2nosit see Fig,2
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The direct roof of ccal seams is mostly composed of clayey
sediments, clays and sandy /tuffaceous/clays. /20 to 60m thick/
of very low permeability Tforming sufficient protection against
water inflows. It is in the nothern and norteastern parts of
aeposits only trat there is a lower-grade protection where wa-
ter-saturated sand and sandy gravel layers occur but they are
mostly of iscolated nature not interconnected one with the other.
Some more permeable layers wmay be hydraulically connected with
surface streams,When performing experimental opening by under-
ground workings, the hydrogeclogical chservations made proved
a maximum inflow of 150 to 206 1,/min. coming from the roof,
From mining point of view, the underlying aquifers arce consi-
dered as the wmost imporiant ones. They are predominanctly formed
by volcanic rocks/tuffites, conglomerates and andesites/ with
favourable conditions for groundwater flowing and accumula-
tion as well. There is artosian water with piezometric level
invoived, When encountered by drilling, water flows from wells
krave been in many cases ohsoerved. Water present in these ayu-
ifers is wmostly in direct contvact with the seam and shows
considerably high pressure related to the coal seam depth.

In case of the 3Se jkov II., Shaf+, breakdown of the inclined
shaft wottom has teen close {6 the face observed resuliting
Trow high water pressure of a standing inflow of 3CC i/ min.

onT
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coming from tne underlying tuffites tocding an ares ~0ve-
ri

ing 10C m in the inclined shaft /,

Uaderlving thesy aquifers mentioned, Mesozoic rTocks Lime=-
S . / N .

stoenes and carbonatic breccias s are in depths reaching wmo~

re than 200 m situated. The waters involved way be intercon-

nected with the volcanic rock aquifers., In pumping tests per-
formed , the well vield was varying hetween ¢,1 and O,4 1/s
in case of a 1 to 40 w drawdown, water flows from wells and
saturation by carbon diexide have been somewhere cbserved
while after encountering the aguifer ., in some wells erup-
tions took place, It is Humenné Range whichk is considered as
while 2 cer-

the infiltration area of these horst waters ,
tain amount of those is derived frowm neovolcanites of the
western part of the Vihorlat Range .Under favourable 1litho~

logical-tectonic conditions , waters may migrate from Meso~
zoic into Necgene formations. The drainage function supposed
sf Mesomoic rocks underlying the volcanic ones is proved Ly
considerably high water-bearing capacity of the subject
horst related to the extent of Mesozoic ocuterops im the Hu~-
menné Range /fsw springs, low run=-off values/.
Hydrogeological data coming from positive hvdarogeological
wells are presented in the following table:

Tarle l.Hvdrogeological Data from Exploration Wells in the
Se jkov~Vyiné Nemecké Deposit Area

Well Depth Proved - Rocks {(ield Draw-~ Stan.lievel

No /m/ interval 1/s down below.sure
lw/ /m/  face/m/

VH-1  192,0 15-100 andesite 2,38 9,0 0,7=1.6

Hek 281,1 24%4-298 dolomite 0,3 65,0 5,6

H-5 8z,0 65 ,5-82 andesite 0,6 1,8 1,35

H-€ 88,0 76-88 andesite 0,41 2,8 0,7

B-7 288,0 255-289 dolomite ©,% 1,0 w.flow

H-0 96,6 §3-96 andesite 7.4 2,0 Tevell

H-1l  115,0 101-115 andesite 0,5 1.0  w.tlow

B-12 136,0 129-136 ancesite 4,7 2,06 w.fiow

dn the tasis of the results and evaluation of some hydro-

dynamic

testis carried out ,

the following

basic hydraulic

parameters of aquifers could have heen stated

Coefficient of
Transmissivity T

Coefficient of
Permeability k.

Tuffaceous clay , 1,5.107° w?/s §.0.1077 mss
tut'fite b o2 s )
Tuffacecus hreccia. 3,C.10 w /s 2.06.,10 - m’s
andesivte i 5
Limes tone,dolomits 1,5,1¢77 m%/s
/Mesozoic, s 3
Sands tone. shale 4,0.10 7 w /s
/Paleogene,’
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(€ s

anawazers in volcanic complexes wre of weadaium~grade
salipivy /0,3 Lo 0,4 g/ L/ and of ricarhomate-calcium Ve
their temperature varying between 16%znd IR’ C.

Mesczoic watsrs are high salinity cnes ,/2,4-4,6 g/1/ of
complex chemical type /bicarbonate~natrium-caleium’ therr
temperature reaching 20°C or even wmore

Table 2, Basic Hydrochemical Parameters

Well Salinicy S, A 5, A, Rocks
,‘:’,’/1 “~ o -

-5 0,41 15,68 70,75 12.57 - andesgise

U~49 0,33 - 76,23 23,72 - andesti te

H-4 2,65 30,77 56,68 - 12,53 clomite

H=-7 4,61 12,01 34,06 - dolowmite

wt

n
2
14

S °2A1A2 Palmer s characteristics

DEWATERING AND DEPRESSURISATION FOR MINE DEVELOPMENT' --
DISCUSSION

From the above mentioned it follows that hydrogeological
conditions ruling in the Sejkov deposit btut in the others
ones , too situated in the subject area seem to be haghly
unfavourahle from mining point of view and possible exploi-
tation will inevitably depend on the stage »f dewatering
performed . It is mnecessary to point out thar explolitation
without dewatering of deposits is there not possitle =ai all,
Frew dewatering point of view, the following questions con-
cerning

~dynamic groundwater resources in care of deep de~

pressions formed cdue dewatering

-time factor of pre~dewatering, and

—dewatering influence on the Sohrance mineral waters
cannot be answered at the present iime

In case of nct succeeding in lowering the piaszomertric lave
cf the underlying aquifer /below tae output level,/, extren
anfavourable mining condivions including danger of continu~
ous inrushes as well as possitktle face and support deformaticns
could nave been there expected .

By analogy from similar Czechuslovak deposits Je.g. the Duu-
nany Seam situated in the South Mcravian Lignite District/ ,
dewatering can be made by cowbining surface dewatering wells
with underground workings . Surface wells woulid serve as pre-
dewatering ones by means of drilling rilters and rthe process
would be terminated by underground working dreainage .
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In the course of previous investigations . 50 attention nge
teen paid te gas hydrogeoleogical survey. In fact., in some
wells encountering Mesozoic rocks , mineral watsrs enriched
in carbon dioxide /about 2000 wmg/l/ have been there noticed.
Some lower enrichment ,however, of similar nature ir the
wxierlying volcanic complex /andesites, tuffs;, e€.g. in kore-
hole U=49 /about 400 wmg/l / has heer alsc found .

Thus, it is necessary to know, whether there is a two=-phase
svstem /i.e. water+gas,/ or a one-phase one/gas-saturated wa-
ters/ involved in rocks underlying the subject deposit.
Groundwaters occuring in the immediate base , bhowever, are
generally supposed to be of monophase system tc be changed
into a biphase one due to dewatering infiuence, i.e., water
pressure lowering , and an increased gas saturation pressure
will be there observed at the same time.

Gas occurence in groundwaters points to well permeable tec-
tonics ‘and may be considered as the result of post-volecanic
activity.

For better demonstration of possible dewatering of the under~
lving aquifers /groundwater inflow vields,/, groundwater flow
simulation for water level change forecasting has been per-
formed. The groundwater flow simulation has heen carried out
by two dimmensional finite difference analogy using digital
computer . The subject wmodel has been simulated for steady
state flow /bv I.Mucha,1985,Dept.of Hydrogeology,Comenius
University, Bratislava /.
For bhasic data /boundary conditions , hydraulic parameters ,
groudwater levels /see Fig. 4./. The total inflow into the
dgposit has been first stated by equivalent well method/0,08
w/s/. The water take-off facilities /wells/ individual no-
des following the deposit course and dip to the south have
located in such a way so that the drawdown requested could
bave been achieved. '

On the basis of the results obtained ky simulation it may ke
said that dewatering even under such difficult conditions
will be virtually pcssible but it will have to be convenient
to mining plans and the hydrogeclogical conditions given,
The waximumr groundwater inflows frog the underlying aquifers
are expected to be 0,080 to 0,100 m~/s.

A tuther problem to be taker into account is the question of
possible influence of dewatering and exploitation on the
Sobrance Spa mineral waters heing some 8 km far from tne de=
posit only /see Fig.l.and 5./ There are mineral waters of
chloride~carbonate and calcium~sodium=-sulphate nature of an
increased fluoride content/total salinity 10,52 g/1 ,890 mg/1
002 and 49 wmg/1 H,S saturation/,

From genetic point of view, these waters are related +o Car-
pathian and Mesozoic sediments ,where groundwaters originally
coming from volcanic rocks are responsihle for Carpathian eva-
porite dissolving and are then accumulated in Mesozoic roecks
referred to the Humenné-UZborod Horst. After being enriched
in carbon dioxide derived from marginal faults, these waters
are penetrating through volcanic rocks and Quarternary sedi-
ments and are outflowing at the surface,Mlynardik ,1985/,
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FIG.L
SCHEMATIC SITUATION OF THE MODEL
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In order to establish a protection zone wrd24rd the SoLrancs
Spa , detailed hydrogeolcgical survey has bYeen ithere in 198N
carried out,

SCHEMATIC GEOLOGICAL CROSS - SECTION B - B
SOBRANCE
SEXOV-DEPOSIT SPA- N

Thas third-stage zone necessary for protecting the infilira=-
tion area and that of mineral water formation is situated in
tne clese vicinity of the subject deposit. Just dewatering
o1 the underlying rocks will greatly influence groundwaters
od deeper circulation and due to water pumping , extensive
depressions reaching the protection zone are there expected
to he formed . ’

For better demonstratvion of possible dewatering influence on
mineral waters , groundwater depression ranges in various
time intervals have bheen according to Theis calculated/see
Fig.6/.

HG6
GROUND WATER DEPRESSION RANGE
———————>R
; 1 2 3 s '™
s |
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4

From the results obtained it feollows that when dewatering ,
depression levels will reach the protection zonoe of Sobrance
Spa and for this reason increased attention will have this
question to ke paid to.

That is why a group of observation wells is there supposed
to ke established for indicating possible changes during de~
watering , on the tasis of which protective measures neces-
sary will be immediately taken .

212

Reproduced from best available copy



IMWA Proceedings 1987 | © International Mine Water Association 2012 | www.IMWA.info

Aarerences

MIynArdik
3

M., 1985 , Protection zones around the
Sobranc ys?

?
Spa ,iFinal Report.pp.52-68,198-199.

KneZok,J..1656 ,hydrogeclogy of the Vy$né Nemecké -
Sz jkov Lignite Deposit,Final Report, pp.3-6

Bajo,I., 1976 ,Hvdrogeological Prospscticn in the

Vihorlat-Popridny Range,Final Report,pp.95=-126

Reproduced from best available copy





